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The Man Who Knows Files Knows 


that he can do more, better and cleaner 
work with a Nicholson File than with 
any other. He knows it has the uniform 
Nicholson quality that means best of 
material, finest temper, highest effici- 
ency and longest life. Try one, and 
YOU will know. 
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Nicholson File Co., Providence, R. I. 
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Horizontal Boring and 





Drilling Machines. 


Built in Seven Sizes to Bore to Center of 46- to 80-inch Circles. 
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No. 0 Bement Horizontal Boring and Drilling Machine, will bore to center of 46-inch circle. 


Spindle of the Number 0 Machine is 2% inches diameter, has automatic reversible feeds 
for boring and drilling and quick hand adjustment. Twelve changes of speed and four 
changes of feed. Main table supported by two large screws raised and lowered by hand. 

This machine may be furnished with Power Cross Feeds for the Cross Table: Round 
Table, with or without power rotary feeds, as well as Cross Feeds: Screw Cutting Gear to 
spindle: Boring Bars and Bushings. 





Write for Illustrated Circular. 
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Vertical. Spindle Surface Grinder 


- A Machine of Novel Design and Construction Utilizing a Large 
Cup Wheel for Rapidly and Accurately Grinding Flat Surfaces 





SPECIA 


We illustrate herewith a novel and in- 


surface-grinding machine built 
by the Pratt & Whitney Company and de- 


signed for the rapid and accurate finish- 


ing of plane surfaces, faces of cylindrical 


rings, disks, etc. This grinder is fitted 
with a vertical spindle carrying a large 
whose rim covers the work 
for its entire width, thus reducing the 


latter very rapidly and insuring flatness 


» wheel, 


surface. The wheel spindle is bored 


L CORRESPONDENCE 


or held by a magnetic chuck, the table au 
tomatically traveling back and forth under 
the wheel with any desired stroke within 
the limit of 36 inches. The water as it 


passes from the work is returned to a 
tank where it is separated from the emery 
and forced back 

1 + +} 


means of a pump attached to the tank 


through the spindle by 


[HE Bep AND TABLI 


he half tones, Figs. 1 and 2, show the 

















FIG. I. VERTICAL SPINDLE SURFACE 


ugh from end to end to permit the 


passage of a liberal quantity of water 
which is carried out by centrifugal force 
face of the wheel, and the 


thus 


vetween the 


iece being ground, keeping the 
vork cool, and at the same time prevent 
1g emery dust and metal particles from 


The work 


vhile being ground is secured to the table 


iching the bearing surfaces. 


GRINDER WITH MAGNETI 


design of the machine clearly, the 


graving representing also the manner in 
which small flat pieces are handled by the 
aid of the magnetic chuck, while the latter 


view shows the method of grinding the 


faces of rings and similar parts which are 


held on a rotary table and revolved as 
they are fed under the wheel. As will be 


seen from these engravings and the ele 


vations in Figs. 3 and 4, the machine is 


of heavy construction and well adapted to 
withstand vibration, the bed being cast in 


a single piece to which the upright for 


the wheel slide is securely bolted The 
water tank is formed integrally with the 


bed and the latter is tied firmly by cross 


ribs in all directions and rests upon three 
points on the floor 

[he reciprocating table, as shown in 
cross section in Fig. 5, slides on one V 
and one flat way provided with selt-oiling 
rollers, and is actuated through rack and 
pinion, the latter being driven through 


evel and worm gearing and reversing 
clutches, from the pulley at the rear 


[he general drawings also show the ar- 





rangement of the pulleys and belting for 
erating the machine, and as will be 
seen, a single belt at the rear forms the 
main driving medium, the pulley ver 
this pass having a larger step 
from which the spindle is driven, while 
s ] xtended inwardly to form a quill! 
irries a smaller two-step pulley, the 
section of which is belted to a pulley 
ve ving the mechamsm which 
perates the table; the other portion of 
his smal pull tilized for driving 
e pump Che driving pulley, which is 
1us adapted for the four belts, is mounted 


f \ 1 a shaft, which is fixed in a r 
g secured to t he b d 
ppo ed it the 1 r end tne < ved 

bracket shown bolted to the base \ slot 


s milled along the top of this fixed shaft 


nearly from end to end and felt is packed 
in the pocket thus formed, lubricant being 
introduced through an oiler near the outer 


end of the sha The long bearing of th 
pulley and its quill on the shaft is in this 
way kept thoroughly bricated ind 
there is no opportunity for dust to work 
nto the earing his arrangement is 
rought out clearly in the sectional draw 
n¢g, Fig. 5, wher 1 is the main pulley, 
ind B the pulley for driving shaft | 
which operates the table 
THe Tarte Drivi 

[he recipro g mechanism will be 
inderstood by referring to this drawing 
rd t » I gy. ©, Sinmmilar reterence ett s bp 
ing used in the two engravings A worm 


on shaft C, Fig. 5, engages worm wheelD 
6, which drives a shaft to which is 


a double-ended clutch FE placed 


stor 


I 
feath« red 


etween ] vel reversing gears F f The se 
gears mesh with the bevel G, which drives 
he pinion meshing with the rack for re 
iprocating the table, and as the clutch / 
s slid to and fro by the movement of the 











table 1 gears F are thrown alternately 
into action to reverse the movement of 
the table [he third bevel pinion H at 
the front of the group of bevel gears is 
turned by hand wheel / to move the table 
by hand When the table is to be oper 
ated automatically the knob at the center 
of the hand wheel is pulled out, this caus 
ing a pivoted key in the hand-wheel shaft 
to swing back into its seat and discon 
nect the hand wheel, thus leaving it sta 


tionary during the power traverse of the 
tabl When the knob is pushed in again 
1c automatic travel is st ~pped, and th 


t 
hand wheel re-engaged with its shaft 


The reversing clutch is actuated by 
means of adjustable dogs at the front of 
the table which contact with rocker J, 


knife-edge spring plugs facilitating the 
rapid shifting of the clutch in either direc 
tion [he rocking member controlled by 
he dogs on the table also actuates the 


1 


power feed for the vert cal spin lle slide 
PHe VERTICAL SLIDE AND FEED 

\ vertical section through this slide 
showing the spindle and its bearings, is 
given in Fig. 7. The slide may be fed up 
and down either by hand or automati 
cally. For operating the slide quickly the 
knob A at the right-hand side is released 
and the hand wheel may then be turned 


to lift the slide and wheel 


bring the wheel down rapidly toward the 


rapidly or to 


work [he power feed is operated by 
the ratchet wheel L and pawl M, Fig. 6 
\s the toothed sector N is moved by the 
dogs on the table striking tappet J, bell 
crank O, operated by a pinion meshing 
with .V, is rocked to actuate rod P and 
the rocker which carries paw! M and the 
latter then moves the ratchet wheel by as 
many teeth as the mechanism is set to 
cover. On its backward stroke the pawl 
carrier is brought against stop screw Q, 
the slot in the end of rod P permitting 
this movement, and the position of the 
screw determines the rate of feed. Each 
tooth of the ratchet wheel represents a 
feeding movement of the vertical slide 
and wheel of 0.0001 inch and any rate of 
feed from this up to 0.0012 inch (equiva 
lent to 12 teeth) may be obtained by 
properly adjusting the screw 

[he dial Rk at the rear of the ratchet 
wheel is graduated and, as it is provided 
with a friction device, may be easily ad 
justed upon its bearing to bring the zero 
line into coincidence with a zero line as 
a plate behind it. By means of this dial 
the grinding wheel may be accurately fed 
down by the hand wheel S to any desired 
point 

How THE WHEEL SLIDE 1s CONTROLLED 

The connecting members between the 
feed mechanism at the front of the ma 
chine and the spindle slide are shown in 
the drawing Fig. 8, S being the hand 
wheel for the fine adjustment of the 
grinding wheel to the work, and L the 
ratchet for the automatic feed. A is the 
knob referred to in connection with Fig 
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which 


is connected by 





eleasing the po 
vertical sl 
quickly by the 
Horizontal sh: 
which is placed 


feed wheel « 
slide where 


end engages 
the pinion 


and down 


connected to its shaft by a friction V 
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hand 


receives 


bevel 
‘al shaft U which 
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° 
eral way the main features in connect 
with the feeding mechanism, some if 
particulars regarding the spindle 
wheel may be of interest. Referring ag 
to Fig. 7 it will be observed that 
spindle runs in self-oiling babbitt be 
ings and ball thrust bearings are pr 
vided at top and bottom of the main be 
ing to take any vertical thrust there n 
be and also carry the downward thr 
due to the weight of the spindle 
wheel. The driving pulley for the spin 
has its own bearing independent of 
spindle itself and the latter slides thro 
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THE SPINDLI 


that we 


FIG. 2 VERTI¢ 


when knob K is loosed, 
operated by t 
while, with the knob tightened the 
of the automatically 

wheel or by 


hand feed being 
the movement 
hand wheel // 


vertical slide 


f that ratchet mechanism, this 


CONSTRUCTION 


have been over in 


SURFACE GRINDER WITH ROTARY TABLE 


this bearing without its alinement in at 
way being affected by the pull of the belt 
[his construction will be clear upon 1 
spection of Fig. 9 which shows plain! 
the scheme referred to. It will be notice 
that this sketch, as well as the other lin 
drawings, shows a slight modification 1 
f the top of the column fror 
that indicated in the half-tones, the con 
struction as now followed doing awa) 


the design « 


with the upper capped bearing above the 
pulley which was included .in the con 
struction of the machine photographed. 
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REAR AND LEFT-HAND ELEVATIONS OF SURFACE GRINDER 
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The pulley a, 
on the upper end of a long sleeve or quill 


in Fig. 9, is a running fit 


b, whose lower half is securely fitted in 
the column arm at « this half of the 
quill is fitted to run nicely a sleeve d; 
which is feathered to the spindle, and in 
which the latter is made a nice sliding fit 
The upper end of d is bored to give the 


spindle considerable clearance on all sides, 
belt 


and no possible strain due to 


pull can 


| uy 
ba RA 1 TWH 
MN I, 
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be transferred from pulley to spindle as 
the sole connection betwoan the two is by 
means of the driver at e, which has a 


eather fitting the spindle spline, and a 
tud engaging an opening in the extension 
of the pulley The sleeve d, through 
which th spindle is fitted, forms a neat 
bearing for the spindle, and at the same 


time provides a construction which keeps 


the splined surface from revolving in 


— 
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contact with the main bearing men 
ber. 

The method of oiling is also shown 
this drawing. Lubricant put into the oile 
at the top of driver e passes down to ct 
f, from which it is free to flow down be 
tween the pulley and the quill, on which 
is mounted, it reaches the chamb 
above spindle bearing d, when it passes « 


this TI 





until 


down and lubricates bearing. 
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FIG 5 CROSS OF BED AND TABLE 


gainst which 


lower end of the pulley hub 


babbitt collar or cup g, a 


runs, form 


another oil chamber, which is  suppli 


from the oiler at the side of the pull 
and it is obvious that all the running a1 
sliding bearings are easily kept well | 
bricated 
WuHeet DeralILs 

Fig. 10 shows the detail of the grinding 
wheel, and the method mounting it 
place. The ring to which it is attached is 


provided with an annul which 


slightly 


ar groove, 


dovetailed, and the wheel is s 


place in shellac; the internal locking ring 
being attached in the manner indicated 
Fig. 11 is a sectional view of a lapping 
wheel built up of maple with the end 


the wood sections forming the edge of th 


wheel. This is used with fine emery and 
ou. The upper ends of the maple blocks 


ee 
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e secured in a deep channel in the bind- 
g ring, and wire is wound midway of 
e wheel to still further stiffen it. The 
nery wheels are also wound with wire 
the manner shown in the half tones, 
gs. I and 2. 
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36 Teeth 12 Pitet 
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main table reciprocated at the same time 
greatly facilitating the finishing of the 
work. The construction of this table is 
shown in Fig. 12, and as will be observed, 
all working parts are well protected from 
emery and water. The drive is by means 


Pitch 1 In. Lead 


ay 8 Teeth 
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Horizontal Section 
of Table and Feed 
Operating Mechanism 
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FIG. 0. TABLE 

[HE Revo_vinGc TABLE 
One of the important features of this 
grinder is the revolving table which makes 
possible the accurate surfacing of disks, 
rings, and collars from small diameters up 
to 16 inches in size. Where large disks 
are ground this table is revolved and the 





Plan of _ 
Mechanism 





Front Elevation 


AND FEED OPERATING MECHANISM 


§ worm and worm wheel, and th table 
proper as it revolves, rests upon a broad 
ring of babbitt metal The vertical scre\ 
ring of DabDbitt metal he vertical screw 


it the left-hand side may be adjusted to 
tilt the table when it is desired to grind 
disks or other work with concave or con 


} 


vex surfaces. The center line of 
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ing bearings upon which the table support 


is carried coincides with the center of 
the worm shaft, as will be clear upon in 
spection of the several views 

The bushing fitted in the circular table 
is adapted to receive a plug which fits the 
work, and which forms a means of locat 
ing the job for the grinding operation 
This is the only holding device necessary 
for rings, disks, etc., as the friction be 
tween the table and work is sufficient to 
drive the latter while the emery wheel is 
doing the work. In handling such parts 
say as cylinder rings for automobiles it 1s 
not necessary to square up the work be 
fore regrinding, as the rings may be taken 
immediately from the cutting-off operation 
and readily faced as required on the re 
volving table 

The method of 


bearings provides for 


lubricating the table 
complete oiling of 
down the 


all parts. As the oil runs 


yblique passage drilled in the table it en 
about the central stud 


babbitt seat for the 


ters the chamber 
ind flows over the 
ro | 


table, and as the chamber fills the oil 


rises 


throug passage shown, and 
reaches all parts of the table bearing. The 
ledge surrounding the babbitt ring, and 
I] ‘asing the worm gear 
retention of any de 
sired quantity of oil about the important 
bearings, which may then be kept flooded 


without the lubricant working to the out 


Shaft A, Figs. 12 and 13, which drives 
the revolving table gearing through the 
medium of bevel gears, is itself driven by 
i belt from a shaft extending along the 
rear of the g When the revolving 
table is not to be used the pin B, Fig. 13, 


is withdrawn, the inner end of the shaft 
shaft which 
(Fig. 12), and the shaft 
bracket, are then 


A uncoupled from the gear 
rotates the tabl 
A and its supporting 
mit of the way Fig 13 also 
clutch for 
driving 


swung back 
shows the arrangement of thi 
controlling the operation of the 


shaft A, this 


tion not represented in the half-tone illus 


lutch also being a modifica 


trations 


Guarps, TruinG Device, Etc 

The guards with which the grinder is 
construction. 
2 at the 


When 


thin work is being ground only one guard 


telesc yp 


equipped are of 
They are shown in Figs. 1 and 


right-hand side of the machine 


is necessary; for thicker work a second 


guard is placed on top of the other, and 


attached by a form of telescopic joint 
The various oi! holes are well protected 
and no water or emery can reach any 
slide or bearing [he cylindrical guard 


for the whee carried, as shown in Figs. 


3 and 7, by three rods, which permit the 


/ 


guard to be readily adjusted up or down, 
the ma 


is required. In the equipment of 


1d 


hine is included a truing device for ho 


nga di im ynd by means of whi h the edg 


Fe +} iressed true 


1e wheel may be easil\ 


when necessary 
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[he maximum distance from the top of 
the revolving table to the emery wheel 


when new, is 634 inches; and from the top 
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possesses theoretically an unlimited num 


ber of diameters and should therefo 


Adjusting Gages by Peening 


require an infinite number of usages bs 




































































, . ~~ reer - . W. H. Boorn F ; rs 
of the magnetic chuck, 8% inches The By W. H. B fore it 1s worn below size With ref 
revolving table is 16 inches diameter, and : 
the face of the magnetic chuck measures If a gage gets out of truth from any _ — = 
1 } > whe TH ’ fara fF the #tahl - . ‘ : + be ible 7 = ———— =. 

vy 30 inches. The surface of the table cause, ought it not to be possible to cor- = <= 
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FIG. 8. FEED GEARINGS .“.ND VERTICAL SLIDE J) FIC. 11 Lapping Wheel 
proper, exclusive of surrounding channels 
for water, is 1034x36 inches, and work up 
to 10x36 inches in area, or 16 inches di — 
ameter may be ground =) | 
[he machine may be driven either by 
4 . e 
belt from a countershaft or by a 7%- 
horse-power constant-speed motor, the | | 
construction of the base bejng such as to Wii sy a 
eae : —t ( 
admit of the easy attachment of a motor SLES LOSS 
when desired. The machine weighs 3600 Uf | 
ee 
pounds 
oe } | {i A —_—--_—————— 
In motorcycles, as in automobiles, the nis \ 
tendency toward increased number of 
1 | \ 
cylinders appears to be popular. A prom a x 
inent maker in Hartford, Conn., has 
v } 
adopted the two-cylinder engine as a |! b | 
“ aia ‘. | 

standard for motorcycles The purr of g | | 
the “four” is now heard not infrequently i - 
on the roads around New York city. A -— a 
three-wheeler or so-called “side-car” of { “ 
foreign make, recently noticed, which was i 


propelled by a two-cylinder engine, was 
furnished with a clutch, permitting of the 
engine’s being started or left running 


when the vehicle is standing still 





Experiments now being conducted by 
the boiler division of the United States 
Geological Survey fuel-testing plant at 
St. Louis, Mo., on the nature of boiler 
efficiencies have suggested that stationary 
boilers ought to be made to do ten to 
twenty times as much work per unit of heat- 
ing surface as they do now. This great in- 
crease in capacity is to be attained by 
subdividing the heating surface and water 
streams more finely and by al'!owing less 
restriction of the water inside the boilers 
and by using high forced and induced 
draft to put a large mass of gases through 
the boiler at a very high speed. 
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ees | Say | 
aA 
FIG ) SHOWING PULLEY AND BEARING CONSTRUCTION 


rect it by more mechanical means than’ erence disks and setting bars it ought to 


peening it? Why should there today be be quite possible to work with adjustable 
any objection to the gage which is ad- gages, and no man who will tamper 
justable? with an adjustable gage would have any 


The reference disk is properly made hesitation in tampering with a fixed gage 
solid and non-adjustable, but the refer- if he wished to make an excuse for hav- 
ence disk has a very large surface; it ing spoiled a piece of work. 
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[HE EXPENSE OF GAGES 
[he greatest bar to the introduction 
to all workshops of a good system of 
mit-gage working is probably the ex 
nse of installing the gages. Assuming 
at there is only one set of gages for 


since this is the cheapest system on 


les, 
vhich to work, there must be several sets 


f external gages for limit-gage working; 
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ecomes cheap and simple The setting 
vernier disks enable any gage that has 
been adjusted to standard to moved so 
many ten-thousandths larger or smaller by 
fitting the vernier upon the adjusting screw 
and turning it with the screw as many di 


visions 


acting exactly like that of a mict 


as be necessary, the screw 


may 
meter 


EFFect OF PEENING Not PERMANENT 





























for there must be the gages for the run As regards peening an untrue gage into 
[og at ‘\ 
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FIG, 13. DRIVE FOR REVOLVING CHUCK 
ning fit, the push fit, the force fit and th shape, certain experience seems to show 
drive fit, and necessarily such a complete that the effect of peening eventually 
utfit means heavy initial expense and wears off. If a surface is peened, th 
constant maintenance and worry skin is stretched or put into stress and it 


With adjustable gages, cheap little set 


ting bars are made wherewith any gage 
can be set to the fit required Since the 
setting device is a fine-threaded screw, 


and little vernier plates or disks can be 
adjust the 


a complete outfit of limit gages for any fit 


provided with which to setting, 


rces the whole gage into different shap« 


[he stresses induced gradually readjust 
themselves and the gage goes back some 
what from its stressed dimensions. In mak 


ing solid gages the workmen peen through 
flat to close them, and they 


of the 


on the peen 


them inside the round edg« jaw t 


151 
cause them t nen; the finished gage 1S 
a pair of jaws ld to place by the con 
flicting inside and outside compressions 

Peening effects are taken more or less 


t by the file which is 


wholly or partially ou 

used to rub away th surface that has 
been peened and p nto a condition of 
surface stress | italicize the word sur 
face becaus it is just on the surface that 


peening takes effect principally 


WEAR Of 


is hard 


DHE THE HANDS 


The gage painted and goes int 


use. For a time the hard paint stands the 


wear of a man’s hand. Then at last it is 
all rubbed off and the hand wear is trans 
ferred to the surface of the metal. This 
is rubbed away as by a fine file. A worn 


used gage b f the rough 


Needless 
of the gage 


ars evidence 


or 


olishing effect of gritty hands 
] \ 


to say, as the peened surface 


is polished off, the gage goes out of shape 
How to make 


and ceases to do good work 


solid gages without peening it is difficult 
to say. Presumably they could be made 
with time and patience, but actually the 
peening operation is the one relied on. In 
the adiust ible gage all stresses of con 
struction can be eliminated by proper an 
nealing, and no wear will affect the gage 


subsequently would it matter did it 


do so, for the gage, being adjustable, is 
supposed to be set for each job 


KEEPING ( PROPERLY 
Necessarily 
go back to the tool room every time a job 


ich 


1AGI STED 


adjustable gage should 


job should re- 


is completed, and new 

ceive its set of newly adjusted gages 
With a proper system of inspection any 
need for further adjustment can be dis 
covered before matters have gone too far, 


advantage 


and 


in the adjusta 


there 1s a possible further 
that any particular 


personal peculiarity in any man handling 


a gage can be allowed for in the adjust 


ment. Limit gages aim to produce work 
for mean size. If one man tends to the 
lower limit, another man tends to the up 


per limit 


RESULTS FROM Souip GAGES 
With solid gages these men will not 
turn out parts that are of the mean size 
which is really wanted, for one man will 
make too many large pieces, the other man 
too many sn pieces. With adjustable 


adjusting screws te 


respectively, in 


gages a tur f the 


the right and left the two 


will enable each man to produce the 


cases 
same parts to the same mean diameter 

In this way the limit gage may be used 
to correct personal tendencies without the 


person involved being worried about the 
matter. Huis tendency reveals itself at the 
inspection table, and he does not even 
know that he | the tendency All he 
notices 1s that gage ire called in for 


ves not know that 
his 


system thor 


adjustment, and |} d 


they are djusted as own 


against 
tendency r} limit-gage 


oughly carried out may be made to pre 


duce work that varies well within the 


wed o! tne 


limits all gages 
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Heat Treatment of Alloyed Steels 


Methods of Annealing, Temperatures Which Are Safe, Ways 
of Heating and Quenching and Effect of Various Alloys 





B Y 


In working the high-grade alloy steels 
it is very important that they be properly 
heat treated, as poor workmanship in this 
regard will produce working parts that 
are no better than the ordinary carbon 
steel, even though the stock used be the 
highest grade of steel that is procurable. 
And by improperly heat treating them it 
is possible to make these high-grade steels 
more brittle and able to support a 
load or withstand the strains and stresses 


less 


than the ordinary carbon steels 


ALLoy STEEL 


All of the alloy steels are improved in 
limit, elongation 


ANNEALING IMPROVES 


tensile strength, elastic 


or reduction of area by annealing, hard- 


ening or tempering them, and a general 
rule has been adopted that they should be 


annealed after each important operation, 


to reduce the internal strains to a mini- 
mum, 

[he theory of heat treatment rests upon 
the influence of the rate of cooling on cer- 
tain molecular changes in structure oc- 

urring at different temperatures in the 
solid state These changes are of two 
classes, critical and progressive; the for- 


mer occur periodically between certain 


narrow temperature limits, while the lat- 


ter proceed gradually with the rise in 


temperature, each change producing alter 
ations in the physical characteristics. By 


controlling the rate of cooling, these 


changes can be given a permanent set, 


and the physical characteristics can thus 
be made different from those in the metal 


in its normal state. 


Factors WHICH INFLUENCE RESULTS 
[he results obtained are influenced by 
certain factors as follows First, the 


riginal chemical and physical properties 


second, the composition of 


other 


of the metal; 


the gases and substances which 


come in contact with the metal in heating 
and cooling. Third, the time in which the 
temperature is raised between certain de- 
grees, or the temperature-rise curve. 
Fourth, the highest temperature attained 
Fifth, the length of metal is 
maintained at the temperature. 
Sixth, the time consumed in allowing the 


yr the 


time the 
highest 


temperature to fall to atmospheric, 
temperature-drop curve 

[he third and sixth are also 
e and shape of the piece; by the 


influenced 
by the siz 
difference in temperature between it and 
the heating and cooling mediums; by the 
thermal capacity and conductivity of the 
latter, each of which may vary widely 
range to which 


within the temperature 


it will be subjected. 


=m. Ps L 


The first, second, third and fourth are 
but elements of the heating process, and 
the sixth of the cooling. The method of 
heating the alloy steels is very important, 
as mechanical injuries are liable to occur, 
in the external layers of the metal as well 
as the internal, from a too rapid rise in 
the temperature, especially at the start. 

HicHest SAFE TEMPERATURE 

The highest temperature that it is safe 
to submit a steel to for heat treating is 
governed by the chemical composition of 
the steel, and this temperature should be 
40 degrees Fahrenheit the 
highest point of the 
steel considered. Thus pure carbon steel 
should be raised to about 
Fahrenheit, while some of the high-grade 
1750 


necessary to 


about above 


transformation in 
1300 degrees 


alloy steels may safely be raised to 
Fahrenheit. It is 


raise the metal to these points so that the 


legre es 


active cooling process will have the de- 
sired effect of checking the crystallization 
f the structure. If raised above these 


temperatures, in an oxidizing atmosphere, 


the surface of ihe piece becomes covered 


with a scale of iron oxide and the oxida- 
extends to the elements combined 


tion 
with the iron 
When 


metal, they tend to form a film 


these oxides remain within the 
f separ- 


ation between the metallic grains, thus de- 


stroying the cohesion between them, and 
the metal is said to be After 


it cannot be brought back to its 


burned 
burning, 
without 


strength remelting If 


the temperature is maintained within the 


former 


‘rystallogenic zone, disaggregation pro 
ceeds, so that the longer it is subjected to 
the higher the tem- 


perature the less homogeneous it becomes 


this temperature and 


and the 
Steel in this state is called overheated. It 
can be returned to its former 
forging the 
followed by positive 


coarser its grain after quenching. 


partially 


strength by repeated above 


critical temperature, 


quenching 


Care NECESSARY WITH ALLOY STEEL 

nature of the alloyed 
handled 
yf annealing, hard- 
this 


cial apparatus has been installed 


Owing to the 


steels they must be very care- 


fully in the processes 


ening and reason 


tempering; for 

much spe 
in the past few years to aid in performing 
° S| 

nite results 


these operations with defi 


This apparatus is divided into two dis- 
tinct parts, that is, the apparatus for 


heating the metal, and that for cooling. 
In heating the metal four methods are 
used, namely, furnaces using solid fuel, 


liquid fuel, gaseous fuel and electricity 


A K E 


Furnaces using solid fuel such as coa! 
coke, charcoal, etc., are the most numer 
ous and have been used the longest 
These furnaces consist of a grate to pla 
the fuel on, an arch to reflect the he 
and a plate to put the pieces on. The 
plate should be so arranged that the flame 
will not strike the pieces to be heated, an 
for that reason some use cast-iron or cla 
retorts. The doors should open and close 
very rapidly, so as to keep the culd ai: 
out of the furnace. The disadvantage 
of this style of furnace is that it is almost 
impossible to keep a constant tempera 
ture, and as a chimney must be provided 
much heat is lost through that 


HEATING 1N LiguIps 

Furnaces using liquid for heating con 
sist of a receptacle to hold the liquid 
which is heated by coal, gas or any other 
economical means; the liquid is kept at 
the highest temperature to which the piece 
should be heated. The piece should be 
heated in a furnace to about 800 degrees, 
after which it is immersed in the liquid 
bath and kept there long enough to attain 
its temperature and then removed to be 
annealed or hardened 

The bath 
as this is the 
method gives good results, as no portion 
of the 
temperature above that of the liquid fuel; 


usually consists of lead, 


most economical This 


piece to be treated can reach a 
a pyrometer attachment will indicate ex- 
actly when the piece has arrived at that 
surface cannot be 
The lead can be 


temperature 


temperature, and its 
acted upon chemically. 


maintained at the proper 


easily, and the entire process is under 
perfect control. 

Furnaces using gaseous fuel are very 
numerous and are constructed so they 


can use either natural gas, coal gas or pro- 
ducer gas. They are very easy to regu- 
late and if well built are capable of main- 
temperature within a 


taining a constant 


wide range 
Ecectric FurNACES EXPENSIVE 
Furnaces heated electrically are seldom 
used, owing to the expense of operating; 
but for smal! work, such as milling cut- 


ters, this style of furnace can be used 
successfully 

The cooling apparatus is divided into 
two classes, that is, baths for quenching 


and the different appliances for an- 


nealing 

The baths for quenching are composed 
of a large variety of materials. Some of 
the more commonly used are as follows, 


+ 


being arranged according to their inten- 





2) 
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ty on 0.85 per cent. carbon steel: Mer- 
iry; water with sulphuric acid added; 
nitrate of potassium; sal ammoniac; com 
n salt; carbonate of lime; carbonate of 
ignesia; pure water; water containing 
ip, sugar, dextrine or alcohol; sweet 
ilk; various oils; beef suet; tallow; wax 
se baths, however, do not act under 
conditions with the same relative in 
nsity, as their conductivity and viscosity 
ry greatly with the temperature, and 
eir curves of intensity are therefore very 
irregular and cross each other frequently 
With the exception of the oils and some 
of the greases, the quenching effect in- 
creases as the temperature of the bath 
iowers Spern, and linseed oils, however, 
at all temperatures between 32 and 250 
degrees act about the same as distilled 
water at 160 degrees. 


DouBLE QUENCHING BENEFICIAL 


With many of these alloy steels a dual 
quenching gives the best results, that is, 
the metal is quenched to a certain tem- 
perature in one bath and then immersed in 
the second one until completely cooled, or 
it may be cooled in the air after being 
quenched in the first bath. For this a lead 

th, heated to the proper temperature, is 
sometimes used for the first quenching 

[he appliances for ahnealing are nearly 
Ss numerous as the baths for quenching, 
and where a few years ago the ashes 
from the forge were all that were con 
sidered necessary for properly annealing a 
piece of steel, today many special prep 
rations are being manufactured and 
sold for this purpose 

[he more common materials used for 
annealing are powdered charcoal, charred 
bone, charred leather, fire clay, magnesia 
or refractory earth. The piece to be an 
nealed is usually packed in a cast-iron box 
in some of these materials or combina 
tions of them, the whole heated in a 
furnace to the proper temperature and 
then set aside, with the cover left on, t 
cool gradually to the atmospheric tem 
perature 

For certain grades of steel these ma 
terials give good results; but for all kinds 


of steels and for all grades of annealing. 


1 ’ 


the slow-cooling furnace no doubt gives 
the best satisfaction, as the temperaturs 
can be easily raised to the right point 
kept there as long as necessary, and ther 
regulated to cool down as slowly as is 
desired. The gas furnace is the easiest to 
handle and regulate 
ANNEAL AFTER EACH OPERATION 
High-grade alloy steels should be an 


1ealed after every process in manufactur 


ng which tends to throw it ovt of its 
equilibrium, such as forging, rolling an 
rough machining, so as to return it t 


its natural state of repose. It should als 
be annealed before quenching, case-hard 
ening or carbonizing. 

Steels that are heat treated, their sur 
face polished, attacked with a few drops 
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f picric acid and examined under a 
microscope show different constituents ac 
cording to the degree of heat they have 
been subjected to 

[Thus if the carbon content is below 


0.85 per cent. in a piece which has been 


cooled slowly, it will show alternate 
layers, one of which is ferrite r iron 
and the other an iron carbide called 


cementite, which under certain conditions 


l and 


has the appearance of mother of pear 
is called pearlite. If the steel is heated to 
1375 degrees Fahrenheit and quenched, it 
shows fine lines intersecting each other, 


which is martensite 


EFFEcT OF VARIOUS HEATS 


If heated to 2200 degrees and quenched 
in a very cold bath, a component is shown 
that is easily scratched with a needle, and 
this is called austenite. If quenched dur 
ing its transformation or above it in a 
bath of little activity, such as oil, a con- 
stituent is obtained which is easily colored 


Heat Treatment. 


quenched at 1550° Fahrenheit 

Quenched at 1550° tempered at 575 

quenched at 1550° tempered at 800 escccece 
Quenched at 1550° tempered at 925 

Quenched at 1550° tempered at 1025°............+.. 
quenched at 1550° tempered at 1125°............. 
Quenched at 1550° tempered at 1550 


TABLE NO. 1 


with the acid and appears jet black; this 
is called troostite Thus in annealing, 
hardening and tempering steel its con- 
stituents are changed from martensite to 
austenite, troostite and even into pearlite 

An ordinary steel well hardened shows 
martensite, and if the piece is annealed 
slowly, a new special constituent makes 
its appearance, which is called sorbite; the 
color of this is readily darkened by picric 
acid, but its nature has not yet been defi- 
nitely determined 

Fhe +} 


is these changes show that any steel 
can be tempered, also that its tensile 
streneth, elastic limit, elongation and re 


duction of area are raised and lowered, 


even though some steels may be filed 
after tempering, which is the usual test a 
blacksmith gives a piece of steel to se 
if it is hardened 
TaARLES SHow Wipe RANGE OF STRENGTH 
Phe wid rang rt stret eth given to 
some of the alloy steels by heat treatment 
s best shown by the Table No. 1 The 
ympositior ft th llov wa 


Nickel 
Chromium 
Silicon 
Carbon 
Manganese 
Phosphorus 
Sulphur 0.022 





The general effect of annealing steel is 
to destroy martensite by producing pear]- 
ite in conjunction with ferrite or cement 


SHOWING EF 


ite, and this phenomenon comprises inte 
mediate stages 
If the annealing takes place between 400 
and 750 degrees Fahrenheit, the mart 
sit emains t gh it is ghtly mod 
but t te pe ture s irr | 
, y I I tr | SI lat 
structure be n mal agai | 
f ging il ( g st el the t lency 
S to crush the t tals and bring the pa 
ticles closer together; but as there is a 
mit to t lensity of the metal, anneal 
ing 1s res ted t to relieve ] Strains 
1 bring it back to its normal state 
When a g teel is heated to a tem 
perature above the highest point of trans 
formation, the grain assumes a definite 


size, and the size of the grain increases in 
proportion to the temperature above this 


point of transformation 


Keep ANNEALING TEMPERATURE Low 
Therefore the annealing temperature 


should be kept as close to the point of 


| 
Tensile lk longation 


Strength Lb. _ —— | in2In 
Per Sq.In i | Per Cent 
207 OO JS OO) 4 
210000 208 OU t 
105,500 150,000 s 
172,000 148,40) 1] 
156,500) 125.000) 
| 141,000 | 102,000) | 15 
-| 109,500 70.500 | 22 


FECT OF HEAT TREATMENT 


transformation as possible, owing to the 
fact that the coarser the grain the more 
brittle the metal, and when cooled slowly 
the metal will retain the grain of the 
highest temperature to which it has been 
submitted 

A steel carried to 2200 degrees, or a 
bright orange, and cooled to 1650 degrees 
will show no change in the grain; but if 
it is cooled down to 900 degrees, which is 
below the point of transformation, and 
then re-heated to 1650 degrees, a change 
will be seen in the grain 

If a steel is heated to a variable tem 
perature and slowly cooled, the mechani- 
ll vary as follows 

First, the tensile strength slightly in 
creases with the increase in temperature 


up to 2375 degrees, after which it rapidly 


p to 2 
decreases This makes t necessary to 
keep the annealing temperature a little 
above, but as close to the point of trans 
formation as p ble 

Second, the elastic limit passes through 
4 minimum at the point of transformation 
but increases slightly when the heat 
passé t s p { ind then decreases as 
this point exceeded by 175 degrees. The 
slower it is d from the. point to 
which it has been heated the lower will 
be the elasti mit 

Third, the elongation decreases as the 


annealing temperature increases, and this 
decrease is very important when the tem 


perature attains 2375 degrees 








\RE NEEDED FOR Goop RESULTS 


With these points taken into consider- 


ition it will be seen that the heat treating 
tf the high-grade alloy steels cannot be 
9 carefully done if the best results are 
to be obtained 
It has been shown that if the heat treat- 
ment is carried out in a manner that will 
produce sorbite, the tensile strength is 


much higher and the elongation is slightly 
greater than when the metal is simply an- 
nealed. To obtain 
to quench above the point of transforma- 


tion and then reheat to from 1300 


sorbite it is necessary 
575 to 
degrees, according to the composition of 
the metal and the hardness desired, then 


ol in air or in water. The best results 
in annealing are obtained by packing the 
pieces in boxes containing some material 
which will protect them against oxidation, 
magnesia. They can then be al- 
utside of the furnace, 


yf the box when the temper- 


and 


if taken out 


iture has dropped to 550 legr« *s, there 
vill be no danger of their air-hardening; 
f a slow-cooling furnace is installed, it 
W rive even better results, owing to the 
se with which it can be handled 
Usinc A Sat BatH 
tempering below 900 degrees for 
h pieces as milling cutters, a salt bath 
i ry practical, and the results are more 
rtain than those obtained from many 
ther methods. In operating this, take a 
mixture of salt which fuses at 575 de- 
grees, carry it to a temperature of 750 de 
grees, and then plunge the piece to be 
tempered into it. The piece to be tem 
pered, being cold, will solidify the salt 


coming in contact with it, which forms in 
this can be read 
salt bath, 


The temperature of 


a white crust around it; 
ily seen through the liquid 


which is very clear 
the piece increases until it reaches 575 de- 
grees, the fusing point of the salt, and the 


white crust inclosing the piece disappears; 


then it can be withdrawn from the bath 
with the assurance that it arrived at the 
right temperature; that at which salt 
Tuses 


Mercury is also used very successfully 
for quenching small tools, such as surgi- 
cal instruments, and although the cooling 
is three times faster in water than in mer- 
the ic heat of 
much than water, it 
does not lessen the hardening effect to any 


cury, owing to specil mer- 


cury being lower 


great extent, and the steel is much less 
- ; 2 

liable to show the surface cracks or fis- 
sures which sometimes appear when it is 


quenched in water. 


INFLUENCE OF THE BATH 


hardening alloy steels the influence 


t the bath depends upon its temperature, 
] 


ts mass and its nature; or to express this 
in another way, upon its specific heat, its 
conductivity, its volatility and its viscos 
ty. With other things equal, the lower 
the temperature of the bath, the quicker 


will the metal cool and the more pro- 
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nounced will be the hardening effect 
Thus water at 60 degrees will make steel 
harder than water at 150 degrees, and 
when the bath is in constant use the first 
piece quenched will be harder than the 


tenth or twentieth, owing to the rise in 
bath Therefore if 
uniform to be obtained in 
using a water bath, it must either be of a 
volume or kept cool by using 
case the cold 
the bottom, 


temperature of the 


results are 
very large 
water, in which 
water should be taken in at 


overflow at the top 


running 


with an 


KEEPING Batus Coor 


Baths of oil, milk or salts can be kept 


cool by a jacket of running water or by 
a coil of pipe inside the bath, which pre 
sents a larger cooling surface than the 
jacket, and can be extended to the center 


of the liquid to be cooled. 

The mass of the bath can be made small 
and its rise in temperature used for hard- 
ening tools that are to remain fairly soft, 
as, if this temperature is properly regu- 
tool will not have to be re-heated 


late d, the 


and tempered later, and cracks and fissures 


are not as liable to occur 


| he 


portant factor, as the more rapid the cool- 


specific heat of the bath is an im 


ing from 1300 to 200 degrees, the more 


effective will be the hardening process 


the 


1 corresponds to the 


the temperatures at which 


} 


7 hese are 
transformation whic 
hardening process begins and ends 
CONDUCTIVITY 


[He EFFECT OF 


The conductivity of the bath has its ef- 
fect on the exchange of heat between the 
piece to be hardened and the bath; there 
fore the greater the conductivity the more 
quickly the metal cools. 

The volatility, or activity, of the bath 
influences the throwing off of the vapors 
which surround the piece to be quenched, 
when it the bath; the 
quicker these vapors are thrown off, the 
By mov 


is plunged into 
more rapidly will the piece cool 
ing the piece around in the bath these 
vapors can be distributed 

The viscosity of the bath has an influ 
ence on the phenomenon of convection, 
which is the principal means of the ex- 
change of heat; the higher the viscosity 
the less its hardening effect 

In heat treating the high-grade alloy 
steels the baths must be carefully selected 
to obtain the desired results 
TEMPERATURE AND TIME OF ANNEALING 

The temperature to which a piece should 
be raised before annealing and the length 
it should be submitted to the an- 
the 


of time 


nealing operations, as well as tem 


perature at which the annealing should 


stop, depend, first, upon the ingredients of 


the metal; second, upon the size and shape 


of the piece; third, upon the use to which 
it is to be put 
Thus with the common steel, as used 


for ordinary purposes, it may be heated to 


ibout 1500 degrees Fahrenheit, or a cherry 
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red, banked in the ashes of tl 


forge over night, or until cool; but wher 


and 


+} 


the piece is of an intricate shape, with thir 
and thick the thin section wi 
cool so much more quickly than the thick 


sections, 


section that it will not be of an even tem 
Then again, in annealing the nicke 

heated t 
that 


per 
chrome must be 


soaked in 


steels, they 


about 1400 degrees and 
heat for four or five hours, after whicl 
they are cooled by packing in charcoal i 
slow-cooling 


a cast-iron box, or in a 


furnace 
INFLUENCE OF INGREDIENTS 
The’ influence of the different ingredi 
ents of alloyed steels on the results ob 
treatment are quite 


under heat 


Those causing injurious tenden 


tained 
varied. 
cies are the impurities which are not en 


tirely removed by smelting or refining, 


such as phosphorus, sulphur, hydroger 


and the metallic oxides 
Sulphur, when present in large per 


brittleness when the 


“hot 


centages, causes a 


metal is heated, or a shortness 
while the other three cause a brittleness 
at atmospheric temperatures, or a “cold 
shortness.” Therefore in all high-grade 


steels these should be kept as low as pos- 


sible, not over 0.03 per cent. of phos 
phorus ard sulphur being allowed, whil 
many alloyed steels show these below 0.02 


per cent 

Carbon and iron are the essential ele 
The addition of carbon to 
and elas 


ments in steel 
raises the tensile strength 


iron 
tic limit but lowers the elongation, re 
duction of area and resistance to shock 


EFFECT OF QUENCHING 

The effect of strong, positive quenching 
on 0.5 per cent. carbon steel, from 1400 
degrees, about doubles the tensile strength 
and elastic limit and reduces the elonga- 
tion of section to about one-tenth of its 
The higher the carbon 
sensitive it is to heat 


former value. 
content the 
treatment; the more energetic the quench 
the more extreme will be the changes. As 


more 


carbon steel is brittle, other ingredients 
are added to offset this, such as man- 
ganese, silicon, nickel, chromium, vana- 
dium, etc 

Manganese, up to about 6 per cent., 
added to 0.25 per cent. carbon steel de 


creases the ductility according to the per- 
centage of manganese. At 6 per cent. the 
steel is very brittle and quenching has 
little effect, the little it has being due to 
the to 


manganese seems lt 
antagonize it 


the 
For this reason it is usually) 


carbon, as 


combined with silicon 
Silicon 
dencies of manganese and, in quenching, 


neutralizes the injurious ten 
it gives similar results to carbon in many 


ways. Steels containing from I to 2 per 


cent. of silicon and I per cent. of carbon 
are successfully used as hard tool steels 
Below 1 per cent., silicon has little effect 
on the quenching; above 5 per cent., sili 
con steel is not fit for any structural pur 
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ses, and without a considerable amount 


manganese, silicon steel has a very low 


iock resistance 


NICKEL SIMILAR TO MANGANESI 


Nickel has a similar effect to mangan 
e, but much less marked. Up to 5 per 
nt. of nickel, the tenacity and the elastic 
mit of the steel are much increased by 
sitive quenching, especially with a high 
irbon content. Below 0.5 per cent. car 
m and 5 per cent. nickel, the elongation 
slightly decreased and the reduction of 
rea remains the same when quenched 
}eyond 0.75 per cent. carbon, 3 per cent 
ickel steel becomes super-sensitive to 
juenching, and the formation of cracks 
nd fissures is difficult to prevent 
Chromium becomes decisive in its ac 
m above a content of 1 per cent. «It 
etards the development of the crystalline 


tructure, thereby refining the grain; 
uses the hardening qualities and, al- 
hough extreme hardness may be pro- 
iced by tempering, it raises the resist- 


nce to fracturs Chromium intensifies 


+ 


he sensitiveness of steel to the quenching 
process, and in combination with nickel 
pposes the formation of cracks and fis- 
sures and raises the shock resistance to 


very high figure when properly tem 


> 


VANADIUM A Rival 


Vanadium rivals carbon in that it pro 
luces great changes in steel by the addi 
tion of very small amounts, as 0.2 per 
ent. is seldom exceeded and 0.25 per cent 
very rarely. It makes steel more brittle 
is it comes from the forge, than other 
steels, and thus should always be an 
nealed. 

When properly heat treated, vanadium 
steel shows as good static strengths as 
any steel, and its dynamic properties ex 
‘eed all other steels. With 0.17 per cent 
vanadium, I per cent. chromium, 0.25 per 
ent. carbon and 0.5 per cent. manganese, 
it makes the best of wearing gears if 


quenched at 1750 degrees in lard oil, then 
annealed at 680 degrees for one-half hour 
na lead bath and cooled in air 

Quenched at 1650 degrees and annealed 
it 1020 degrees, then cooled in air, it 
makes the best of crank-shafts; annealed 
at 1475 degrees for one or two hours and 
\oled in ashes or air, it makes good con 
necting-rods, coupling rods or moving en 


gine parts in general 


VaANgpI! Mm Gives Wipe RANGE OF 


STRENGTH 


Vanadium ferrite resists the passag 
arbides through steel, which makes it 
particularly suitable for tempering; and 
strengths 


i wide range »f static an ye 


given this steel, as shown by the following 
Table, No. 2 taken from the compositiot 


f metal given above 
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EZ 8s legis. 
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Sa > h ehis’. 
2 . SE ha se 
a ~ a a wi 
eS | ce se |< 
Annealed at 1475 degrees 87.440 64.400 29 
125.000 $103,000 21 yw 
Amnesied at 1475 de-| 17RD eel a7 | en 


grees, oil tempered at 
varying quenching 
tem peratures 


138,000 127,500 18 
147,000 140,750 17 57 
212.000 200.000 12 51 


m2. 750 224.000 ll 3Y 


130,500 124,000 17 6 
4 i 


TABLE NO. 2 


As will be seen by this table, tempering 
brings the elastic limit of vanadium steel 
up very close to the tensile strength 

Good tempering steels do not give the 
best results for case-hardening. A special 
steel, which is lower in carbon, mangan 
ese and other ingredients, is required for 
this, and this will be taken up at some fu 
ture time 

[he tempering temperature varies with 


the composition f the steel and with 


the use to which it is put, but should al 


Work ng parts 


should be annealed or re-heated after eac 


ways be absolutely fixed 


important operation in forging or machin 


ing [The temperature should never be 
arried more than 4o degrees past the 
point of transformation, and prolonged 
heat treatment should be avoided in an 


The Lewis Formula Applied to 
Bevel Gears 


By R. SHAW 


Since the introduction of the Lewis 


iorinula for the strength of spur gears it 
has often been quoted for bevels How 
ever, one point which is obvious to any- 
vic who takes the trouble to understand 
the formula seems to be generally neg- 
lected 
factor 
tooth of a spur pinion and of a miter 
yf teeth. It will 


ie miter should 


nauely, the variation of the tooth 
Compare the contour of , the 


gear with equal number 
be seen at once that tl 
have a higher tooth factor than the spur 
[he correction can easily be made 
| 


[he accompanying diagram shows a 
miter wheel of 19 teeth. The pitch radius 
is AB; but in the development of the 
tooth contour the radius of the pitch 

ircle becomes A | So the form of tooth 


f the miter with pitch radius A B is the 


spur wheel the tooth factor of which will 


be equal to the 19-toothed mit 


a ee oo In this 

he number of teeth by —, 1 thi 
AB 

“ase the result is 29. Thus the tooth fa 


tor becomes 0.1 instead 


tor for a 19-toothed spur gear 
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Instead of using a formula to find the 
multiplier it is safer to measure AC and 
AB; but for those who are fond of for 


mulas it may be stated thus 


Let 
\ m f teeth yr the revel 
PCa 
and n number of teeth in its mating 
pin ] 


The multiplier for the wheel 


and the multiplier for the pinion 


VY NN? +n? 
N 


In use multiply the number of teeth by 
multipliers and take the 
nearest whole numbers for the spur 
wheels of equal tooth facto 

For the other items in the Lewis for 
mula, the pitch should be measured, and 
the load taken at the middle of the tooth 


\ BEVEI EAR DIAGRAM 


face, but the stress taken should oe 1n ac 

cordance with the maximum speed, that 

is, the speed of the large end of tooth 
M——, England 





[he electric locomotive has a worthy 
rival as to speed in the automobile. S. F 
Edge, in a six-cylinder 60-horse-power 
Napier motor car, made recently on the 
New Brooklands track 1581 miles and 
1310 yards in 24 hours, at an average 
speed of 66 miles an hour, and reach 


1 


ing at times 72 miles No man ever be 


i- 


fore traveled anything like as far, on or 


ff tracks at such speed [he Brook 
] ] TT. ‘ ON rl 
lands track is 3 miles in circuit Around 
the se are sentry box which giv 
full control of the mplet rcuit. Thess 
ire equipped with telephones In the 
event of an accident or a breakdown, the 
sentry in tl n I t box hoists a flag 
ring t bell, w h comn tes 
witl eith le f hin 
1 d the 1 , its to he lq te + i 
th ficial buildings for what help is 
quired. A special staff, an ambulance car 
and a breakdown gang are always in at 
tendance, for despatch on telephon all 
Or itherwis Electrical U orld 








of Machine Screw 


Heads 


Proportions 


proportions of machine 
in the last issue, the four 


Following the 
screws and taps 
standard heads are given herewith 
based on and include the 
diameter of the 
head, thickness of head, width and depth 
f slot, radius for round and _ fillister 
heads, and included angle of the flat-head 
These the 


These 
pr portions art 


the screw, diameter of 


screw. appear on following 
page. 


Simplifying a Difficult Cam Job 





Give any mechanic a blue print of the 
in Fig. 1, and tell him it must 
each 


cam shown 
be made exactly like the drawing, 
lobe or part of the cam having the 
rect shape, the right arigularity with all 
the the projection 
from the and he not be 


cor- 


others and correct 


center, could 
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Placing a sheet of the zinc over B to 
hold it in place, and give a center for the 
dividers, the draftsman laid off the first 
cam, No. 1, the same as he did on his 
drawing, and the cam was cut in zinc as 
with all the cams, No. 5 
and the others being 
While blue 


perhaps, have been cut out 


in A, Fig. 2. 

This was done 
being shown at C 
done in the same the 
prints might, 


and glued to the zinc to save laying the 


way 


cams out again, it was thought best not 


to do this, as no stretching of paper could 
be tolerated; for the cams must be ac- 
curate 

All the zinc cams were then carefully 
cut to the outlines laid out, and the first 


stage of the work was done. 
MAKING THE MASTER CAM 
Then six pieces of low-carbon steel, % 
inch thick and large enough to make the 
cams, were drilled, and the keyway cut 
the same as with the zinc. Using the zinc 
as a templet, the cams were scribed on 


a 
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Woodruff key at this point. A set scre\ 
as shown, held the blank in place on t! 
key, and the work was ready to mill. 

In the lathe the bar B was driven | 
tween centers; it carries the milling c 
ter M securely keyed to it. This milli: 
cutter has the flat face of the right wid 
to mill the face-of one of the cams, show 
dotted in F, Fig. 3, with the 
angles for the slopes, as, when fed dov 


and corre 
on the cam 3 or 4, it mills the face of cz 
3 and the slope of cam 2 on one side a 
the slope of cam 4 on the other, so t 


angles have to be right. 


GUIDING THE MILLING CUTTER 


Mounted on B, between the collar 
shown is the roll A, which runs freely 
the shaft, and is moved to the different 
positions according to the cam to be cut 

The shaft D is carried in a holder « 
fixture attached to the cross slide of tl 
lathe carriage. 

In taking the first cut the wheel A does 
not, of course, follow the cam closely, as 















































FIG. 2 


blamed for thinking that he 
against a hard proposition. 

[his was the problem that was pre- 
sented to L. Wright, Jr., of Newark, N. 
J., in with a special machine 
he was building. The way he solved this 


was up 


connection 


explained why people who have particu- 
lar work of any kind gravitate to this 
shop 

After carefully 
the solution arrived at was simplicity it 


studying the problem, 


self and an excellent example of practical 
mechanics 
THE STARTING PoINT 

Starting with the keyway as a base line, 
vf sheet zinc such as A and C, 
the hole 
cut in them all at 
of zinc B 
fastened to the drawing 
A cen- 


Six pieces 


were placed together, center 


drilled and the keyway 
the same Then a 


place 


piece 


was made and 
board with two tacks or screws. 
ter line was drawn through the keyway of 
the piece B, and also through all the other 


pieces 


THE SIX-THROW CAM AND HOW IT WAS 


the steel, and these caretully cut out to 
the correct outline; they were then case- 
hardened. 

The next step was to make a mandrel 
D, Fig. 3, the size of the hole in the cam 
and put a key in the left end of it as long 
as the Then five collars 
were made to space these steel cams, as 


finished cam. 
The collars and cams, 
with means for holding at the 
ends and shown, made a 
complete skeleton cam that was exactly 
like the drawing so far as its action was 


shown at C, Fig. 3. 
proper 
assembled, as 


concerned. 


THe BLANK AND THE MILLING CUTTER 
The blank for the cam itself was a 
piece of round steel large enough to 


make all the lobes of the cam and long 


allow a projection E to be 
The blank was then bored 
and a keyway cut in the end E 
shaft milled for a 


enough to 
turned on it. 
only, 


while the was small 
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MADE 


it would make altogether too much of a 
cut when it reached the low part of the 
cam. So it is fed in a little at a time 
until the wheel can follow all the way 
and the cam be finished to size. 

The bar D, with the work and the for- 
mers, is mounted on a fixture fastened to 
the carriage of the lathe and turned by a 
flexibly-jointed shaft from the headstock 
gearing. It is fed against the cutter by a 
weight at the back, with suitable stops to 
prevent its following the former entirely 
on the earlier cuts. Another way would 
have been to use wheels A, of varying 

the work was a \ 
wheel at first for the préliminary 
and then smaller wheels as it came 


been one 


diameters, until 
large 
cuts, 
down nearer to size would have 
way of doing it. Each cam would have 
been gone over with each wheel, so as to 
make but one change of wheels. This 
principle Ought to find many applications 
in reducing the cost of special cams. 


F. H. C. 
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Discusse 


Old Methods Condemned as Unsatisfactory, a New One Suggested 
Based on Minimum Total Cost and No Limit to Possible Earnings 





BY 


I note at page 923, of Part I, a mosi 
interesting letter concerning the problem 
of fixing the proper time allowance for 
work done in a shop using the premium 


plan. Before we discuss the question 
there at issue, it will be well to re- 
view the different methods by which a 


piece-work or a premium-work rate is 
set. So far as I am aware, there are two 
methods in general use for setting such 
a rate, neither of which in my opinion is 
the right one. The first is the one briefly 
outlined in the letter of your correspond- 
ent, namely, that of finding the time re- 
quired by several imdustrious and exper- 
ienced mechanics to do the job in ques 
from the determine 


either the price per piece or the proper 


tion, and result, to 
time allowance, according as the method 
of payment proposed is by the piece-work 
or the premium system. 

In fixing the rate by this method, it 
must be borne in mind that the tendency 


f such a system is to attract to each job, 
by a process of natural selection, the men 
who are best fitted to perform that class 
therefore make 
engaged in it 


of work, and who will 


the 
The probabilities are that a man working 


largest wages when 


tor a piece-work or premium rate will 


increase his output very nearly 50 per 


cent. when working with the same tools 
and methods as he uses in day work. The 
chances are that he will perfect the tools 
and methods in no small degree, if there 
the 


pre \ductiveness 


is sufficient incentive in way of pre 


mium, and increase his 


even more than this. I would say there- 


fore that the rate ought to be such that 
ii the productiveness of the workman 
were 50 per cent. in excess of the best 


day record, the wages earned would be 
not less than 25 per cent. in excess of the 
day rate regularly paid to the class of 
help employed on work of similar char- 
acter 


METHOD AND ITS OBJECTIONS 


ANOTHER 


The second method of fixing a rate is 
to set it either arbitrarily or by some such 
method as I have already outlined, and 
subsequently to adjust it until the work- 
men employed shall earn a maximum 
wage of from Io per cent. to 50 per cent 
in excess of the current day-work rate of 
men employed at a similar class of work. 
This 


superintendent described by your corres- 


seems to be the method which the 


pondent deems preferable 

The objection to this method of fixing 
a rate is that the cuts which are gener- 
make it 


ally involved in the adjustment 


FORREST 
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exceedingly distasteful to the men. In 
order to prevent such a cut, they volun- 
tarily limit their output, and any advan- 
tage which this system of rate setting, or 
tor that matter which the piece-work or 
premium system in general has, very soon 
disappears. 
The third method of 

the one which in my 


the 


opinion 


rate, 
is the 


fixing 
and 
correct one, is to make the rate such that 
the total cost of the piece will be a mini- 
that the 
obtained 


required 
for that 


mum, provided only 

grade of labor can be 
rate. In other words, the rate must be 
at the very least, high enough so that the 
daily earnings of each man will be in ex- 


cess of the current day rate for the class 


of help employed Chis method, like the 
second, involves a revision of the rate 
until the proper value is found How- 


ever, while an adjustment in the case of 
the second method invariably means a re- 
duction in the the 
third method it 


invariably, involves a 


rate, in the case of 


generally, although not 
raising of the rate. 


ELEMENTS OF ToTaAL CosT 


There are other elements entering into 
the total 


that of direct labor alon 


cost of a finished article than 


Some of 


these elements of cost, as for instance 
that of material, are very nearly propor- 
tional to the output, and are therefore 


constant for each piec« Other items of 


cost, as for instance heat, light, comforts, 


rent of tools and buildings, etc., are pro- 


portional not to the output, but to the 
number of men employed. Anything 
which increases the output without cor 
respondingly increasing the number of 
employees will therefore reduce _ these 
items of cost for each piece. Since an 
increase in the rate will always result in 


an increase in the number of pieces pro- 


duced im a given time (unless the men 
fear a cut, or union rules oblige them 
to limit their output), it follows that the 


proper rate will always be higher than 


that which will make the direct labor cost 


per piece a minimum 


Thus it will be seen that the cost of 
a given operation may be divided into 
three items: First, the cost of the sup 


on the work and 
used up in its prosecuti as for instance 
the draftsman’s ink, r the 
graphite. The such material 
will be 


turned out, in the long run, 


plies necessary to carry 


molder’s 
amount of 


used the same for each piece 


and will not 
vary whether the work is done rapidly or 
slowly, or whether it is done by a man re- 


ceiving 20 cents or 30 cents an hour. The 


CARDULLO 


second item of cost is that of direct labor. 
This item will not be constant per piece, 
except in the case of a straight piece- 
work the of the pre- 
mium system, the cost of direct labor per 
with an in- 


system. In case 


piece invariably decreases 
crease of the wages earned by the work- 
man. The third cost is the 


“burden”, comprising those items already 


element of 


enumerated as being proportional to the 
number of men employed The amount 
of this burden which may be apportioned 
to the cost of each piece is inversely pro- 
portional to the output per man. 


FIGURING OUT THE COSTS 

These facts may be expressed algebrai- 
cally by the formula 
R 
N° 
the cost per piece, K is the 
used up in the mak- 
per 


C=K+R+ 


where C is 
cost of 


he material 


t 
ing of the piece, R is the labor cost 


piece, B is the burden per employee, and 
V is the number of pieces per man per 
day Table I shows the effect of chang- 
ing the piece rate on the cost of a piece, 


and the same thing holds true in the case 


allowance in the 


of a change in the time 
premium system 
Ss <> COST PER PIECE FOR DIFFER- 
= is of » 
~~ > - ENT BURDENS, ALLOWING 
"2 | - K 1 CENT 
= he = B LOR 20 BR 400 8B 200 
10 m 22.00 16.00 1 1.0 51 0 
1k ? $2.42 1 11 2 48.4 
llc rs $2.7 17.3 21 4 7.8 
rABLE I 

If the piece manufactured is such that 

only unskilled labor is necessary for its 


production, then the best rate for a bur- 
of $2 per day, or less, 
the 


men 


den per employee 


is 10 per piece If, however, 
work requires skilled 


cannot be found who will do piece-work 


cents 
labor, such 
are compelled 
When 
would 
machinery 


for so low a rate, and we 
to fix the rate at a higher figure 
the 
be the 


was used, the higher piece rate is seen to 


is large, however, as 


burden 
case when expensive 
give the lower cost per piece, and should 


therefore be paid, no matter if “cheap 


help” is capable of doing the job 


How It Works out 


The premium plan amounts to a propo- 


sition to pay a man a certain piece rate 


for a given number of pieces per day, and 


1 certain fraction of that rate for each 
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piece in excess of the given number. In 
the case described by your correspondent, 
the rate was to be $2.40 per piece for the 
first five pieces produced in a week of 60 
hours, and 80 cents for each piece sub- 
sequently produced in that time. The 
fact that the amount of the man’s earn- 
ings is gotten at by a much more labor- 
ious and complicated calculation does not 
alter the facts in the case. A change in 
the time allowance changes the rate on 
all the pieces. A change in the propor- 
tion of saved time paid for changes the 
rate on the excess pieces oniy. 

The problem is, then, to fix the time al- 
lowance and the saved 
time paid for, at such a point as will pro- 
duce the piece for the least total 
In doing so, it will be best to fix the time 
allowance at the minimum which will per- 


proportion of 


cost. 


mit all the workers necessarily employed 
to earn a premium. If they cannot do 
so, or if they feel that the premium which 
they can earn is too small to be worth 
the effort required, the plan fails of pro- 
ducing the desired result In fixing the 
fraction of the original which it is best to 
pay as a premium, it must be borne in 
mind that it should be great enough to be 
effective in obtaining its object, and will 
therefore be greater than that proportion 
which would make the labor cost a mini- 
allowance has _ been 


mum If the time 


properly set, the proportion of saved 
time paid for should not be less than one- 
third, and probably one-half would in gen 
eral produce better results in the matter 
of the total cost per piece 

LIMIT 


ERROR IN FIxinG TIME 


there is an es- 
sential error in the plan by which the time 
is computed for the different em- 
ployees It lies in the assumption that 
the quantity of work which each will be 


In the case given us, 


limit 


able to perform in a given time is propor- 
tional to the day rate paid him. The fact 
that A receives 30 cents per hour as a 
day rate, while B receives but 20 cents, 
does not infer that -A will do his work in 
two-thirds of the time that B takes, but 
merely that A is able to do a certain class 
of work B is unable to do at all, 
least to do well. And if A 
can work so much faster than B, it does 
that the 


one for an equalization of rate. 


which 
or at unable 


not follow method outlined is 
the c 
Let us suppose that the time allowance 


lot of work is 60 hours, on a 


rrect 


for a given 
time allowance 
B 60 hours. 


able to do 


20-cent basis Then the 
for A is 40 


After some experience, A is 


hours, and for 


the work in 20 hours, and B in 30 hours. 
The time saved by A is 20 hours, and by 
B 30 hours For this work, A receives 


pay for 20 hours at 30 cents, and for one- 
third of 20 hours 
$8 altogether B 
hours at 20 cents, and for one-third of 30 
For the 


saved at 30 cents, or 


receives pay for 30 


e 


hours saved at 20 cents, or $7 


work, he receives 12% 


Had he done his work 


same amount of 


per cent. less pay 
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in the same time as A, he would have re- 
ceived 16 2/3 per cent. less pay. 

The only way to make the rate equita- 
ble is to pay each man for all the time he 
saves (which is practically a_ straight 
piece-work system), or else to put them 
all on a 20-cent basis, and guarantee A 
that his earnings shall be at least 30 cents 
per hour. If he cannot then earn suffi: 
cient premium to make his hourly rate 
30 cents, either he proper 
job, or he is not a 30-cent man. 


is not at the 


Examining the performances of the va- 


rious men as recorded in your corres- 
pondent’s letter, they may be tabulated as 
in Table 2 

WHAT THE TABLE SHOWS 
An inspection of the table discloses the 
fact that either the first 


ing too high a rate, or else he has nu 


man is receiv- 


business doing the work to which he has 
been assigned, for he takes more time than 


any of the others, no matter what their 


rate. The average time per piece taken 


by the second and third men is 5.35 hours, 


and the average wages earned are 31.14 


rime Taken, Time Allowed 


A cee 7.91 hr. &.0hr 0.09 hr. 
B 6.375 hr. 10.8 hr. 4.425 hr. 
Cc 4.325 hr 9.6 hr. 5.275 hr. 
D 3.100 hi 10.0 hi 690 br 
TABLE 
cents per hour, an excess over their 
stated rate of 32'2 per cent Che third 


an exception, and it is no more 
his abilities than 


man is 
just to fix the rate by 
it would be to fix it by the time made by 
If we do fix it in that way, 
B and C 
them to put 


the first man 


the premiums earned by will 


not be sufficient to induce 


forth their best efforts; as a consequence, 


the average cost per piece will become 
I am inclined to believe that the 
best thing to do would be to the 
hours, at 25 cents, and 
for half saved. 
would inevitably result in 


and in 


higher. 
make 
time allowance 8 
to pay the men the time 
Such a course 
increased earnings for the men 
a decreased cost per piece for the com- 
pany, on account of the probable increased 
output per man 

It is difficult to bear patiently with the 
thinks that should 


be a limit to the wages of an intelligent 


moss-back who there 


mechanic, other than the limit set by 
competition and his own industry and 
ability The reason that the premium 


plan is generally preferred to a straight 
piece-work plan is that an error in the 
fixang of the time allowance does not af 
the 
is not because the workman’s wages are 
limited to a 
From the standpoint of the employer, it 
better to make the rate 
rather than decrease, with 


fect so seriously wages earned It 


more reasonable amount 


would be per 
piece increase, 
an increase in the number of pieces per 
that each turns out, for by so 


day man 


Time Save: 
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doing the cost per piece would be brought 
to a minimum. If such a plan is to be 
adopted, however, it is necessary that the 
time required for a given operation be 
known with very great accuracy, and that 
the burden per man be carefully deter- 
mined. 


A SUGGESTION FOR SPECIAL CASES 
For those cases where the time allow 
ance cannot be fixed with any degree of 
satisfaction, I would suggest the follow 
ing plan as preferable possibly to the reg 
ular premium plan. First, by a reliable 
cost system, find the least time required 
tc make a given piece by day work. The 
employee is allowed that time in which 


to do the work If he does it in that 


time, he receives the agreed daily rate, 
and no more. Should he do it in less 
time, he is paid for the time actually spent, 


plus a fraction of that time found by mul 
tiplying the time spent by the time saved, 
and dividing by the time allowed. Thus, 
suppose the time allowance to be 12 hours, 
the time taken to be 6 hours, and the rate 





to be 25 cents an hour. Then the time 
i Rate Hourly Labor Cost 
: wae Earnings. per Piece 
ws. 30.11 2.38 
22c. 27 U8 l 725 
35 20 1 48 
41.80) 1.25 
saved will be 6 hours, the time paid for 
will be 
6 xX 6 
f . 
; + I2 
hours, or 9 hours, and the actual wage 
rate will be 37% cents per hour No 


matter how much the time allowance may 
have been overestimated, the men’s wages 
will never be double their stated rate. 

I do not wish to be understood as fav- 
oring such a scheme; but it may be found 
to be the best one possible in the case of 


untried designs, when there are not at 
hand sufficient data to estimate closely 
the proper time allowance. A year or 


so of running with some such scheme as 
this will furnish a close estimate on the 
proper time allowance for a premium sys- 
tem, when sufficient experience has been 
had with the premium plan, and designs 
are thoroughly standardized, we are in po- 


sition to make a just estimate of the 
proper piece-work rate. I am of the 
opinion that a flat piece-work system is 


the only rational method of paying labor, 


when it is possible to standardize the 


wi rk pre yp rly 





A “hickey” is used for bending conduit 
for electrical wiring. It may be made by 
screwing a I-inch iron tee on to a 3-foot 
piece of I-inch iron pipe, the latter serv- 
ing as a lever or handle; the conduit to be 
bent is passed through the tee, the latter 
being shifted to distribute the curvature 
along the conduit 








d 
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A Device for Transmitting Power 
between Two Inclined Shafts 
by Means of a Straight 
Belt 


By the device here described, power may 
be transmitted from a revolving shaft to 
another shaft at an angle with it by means 
of a belt without any twist in it, and 
without the use of idlers, mule pulleys, or 
such devices. It is shown by three illustra- 
tions, for which we are indebted to La 
Genie Civil, which in turn derived its in- 
formation from the Praktische Maschinen- 
Konstrukteur. Fig. 1t is a longitudinal 
section through one of the shafts, showing 
the three principal parts of the device, 
namely, the fixed bearing c, the pulley 0 
and the ball a, which is fixed on the shaft 
by key, set-screw or other suitable means. 
The bearing c, which, it goes without say- 
ing, is split, has formed in each half a 
hemispherical cavity conforming to the 
ball a. There is left, however, between 
the halves an opening following a great 
circle of the sphere, this opening being 
bounded by two plane faces parallel to a 
meridian plane; running between them, 
and held in position by them, is the hub of 
the pulley b. The meridian plane about 
which this interval or slot is symmetrical, 
intersects the axis of the shaft at an angle 
depending upon the angle between the two 
shafts to be belted together; it is evident 
that, if the angle between the shafts be 
§ degrees, the angle first mentioned will 


180 — 4 me 
be equal to - degrees. The hub of 
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the inclination of the opening between the 
bearing parts c; the drivers e remain in 
the plane of the pulley, since they are in 
engagement with its hub, while they are 
compelled to revolve by the pressure of 
the sides of the groove im the ball a, mean- 
while sliding back and forth in an arc 
along this groove, the measure cf their ex- 


FIG. 3 TRANSMISSION BY BELT BETWEEN 
TWO SHAFTS AT RIGHT ANGLES 


treme movement during a revolution being 


§ between the two 


equal to the angle 
shafts previously referred to, 't being un- 
derstood that the angles made »y the two 
pulleys with their respective shafts are 


equal to one another. 


THe QuESTION OF UNIFORMITY OF 
VeLocity RATIO 
As regards the uniformity of motion at- 
tained by this device, we translate the fol- 
lowing from Le Genie Civil: 





I 






Longitudinal Section 


FIG. 2 
End View of Ball 


ANGLE POWER-TRANSMITTING DEVICE 


the pulley b, which fits on the outside of 
the ball a, is divided on its central merid- 
ian plane, the loose ring being bolted to 
the pulley. 

Following a great circle of the ball a 
there is a groove in its surface, plainly 
shown in the end view, Fig. 2. On op- 
posite sides of this groove work drivers e, 
the inner portions of which are flattened 
to fit the groove, and the outer portions 
are turned to fit radial sockets formed in 
the interior of the split hub of the 
pulley b. 

The operation of the device» wll now be 
readily perceived. The sha nd the ball 
rotate on the axis of the former, and the 
pulley rotates in its own plane, fixed by 


This angle transmission does not give 
equal speeds for the two shafts, unless the 
two pulleys, of equal diameters, are sym- 
metrically inclined in relation to their 
shafts. In all other cases—supposing that 
the movement of the driving shaft is uni- 
form—the speed of the driven shaft is 
variable, and the variations of this speed, 
during a revolution, are all the greater as 
the angle between the two shafts becomes 
greater. The same may be said of the 
forces transmitted by the pulleys 

In practice this transmission gives, it 
appears, good results at all speeds for 
angles between the shafts less than 45 
degrees. When this angle is between 45 
and go degrees, the device is still utilizable 


159 


when the efficiency of the transmission is 
of but small importance, but the friction 
between the drivers e¢ and the ball @ ab- 
sorbs considerable energy. 

Fig. 3 represents schematically a trans- 
mission, according to this system, between 
two shafts w, and w, at right angles to one 
another. As may be seen, the pulleys, 
which are placed symmetrically on the 
shafts, make with the latter angles of 45 
degrees, and the two sides of the belt are 
situated in the median plane common to 
the two pulleys 





Permanence of Gages 
EDITORIAL CORRESPONDENCE 


[here was a time in some machine 
shop life, and not so very long ago either, 
when a reamer was a reamer, a tap was 
a tap, and a gage a gage. If the reamer, 
tap or gage was accurate when first pur- 
chased or made, it was accurate for life, 
no matter what use or treatment it might 
have received. This time-honored belief 
in the eternal permanence of such things 
has, however, been shattered 

One interesting room in the East Pitts- 
burg factory of the Westinghouse Electric 
and Manufacturing Company shows clearly 
that the permanence of gages is some- 
thing which they have found does not 
exist. This room is equipped with two 
Pratt & Whitney measuring engines, a 
long vernier for pin gages and the like, 
and a large quantity of smaller measuring 
instruments, master sizers, standards and 
so on. To this room every gage which is 
returned from the manufacturing depart- 
ment is sent for inspection, whether it has 
been in the shop a few hours or several 
weeks. It is carefully tested and if found 
to be correct is sent to the tool-storage 
room; if wrong, it is sent to the proper 
department for repairs 

The permanent accuracy of their gages 
is surely well cared for by this detail of 


tool-room system ss FS 





In a paper presented recently before 
the British Instituti f Civil Engineers, 
by Messrs. H. R. J. Burstall and J. S 
Highfield, the authors in referring to al- 


ternating-current generators, say: “We 


wish to express the opinion that at pres- 
ent it is impossible to construct’a machine 


with closed slots which will work at a 
pressure of 10,000 volts to earth.”—Elec- 
trical World 

Glacier ice is now delivered to some of 
the larger consumers of Lyons and other 
cities of Europe. There are so many 
railways in the Alps at present that it has 
been found profitable to gather this ice 
and transport it to the cities, where it is 
preferred to other ice because of its hard- 
ness and lasting qualities. This ice is 
blasted and mined in the same manner as 
stone is quarried.—T7he Engineer. 
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A Handy Milling Machine distance rod with adjusting turn buckle ameter, 3 inches long, and the rear bear- 


holds the swinging cone pulley shaft in ings 23¢ inches diameter, 2% inches long 
position to keep the spindle belt taut in’ Provision is made for a quick and sensi 


i 





[his has several features not found 
i= milling machines of its class and while all positions of the head. This is a de- tive adjustment of the spindle bearings 
it is a hand- or lever-fed machine, it is in- ©!4¢d improvement over the old machines _ the quill 
tended not cule to Go the lake wock wen with a head that adjusted vertically as The quill supporting the spindle is 
ally done on hand-fed machines, but to do these were always weak in belt power and 2-15/16 inches diameter, and has a long 
accurately and more quickly much of the Y* unsatisfactory. tudinal movement of 2% inches by rack 
work usually done on a shaper, on larger Six spindl speeds are obtained by and pinion. The overhanging arm is 
and more expensive power-fed milling "™€4#"S of the three step cone pulleys and straight throughout, and may be slid out 
machines, on the profiler and on the cam- ‘WO clutch pulleys on countershaft. Ad f the way when not needed. The pend 
cutting machines 

With carbon-steel cutters, when the 
tooth contact was comparatively slow, I 


power feeds were required to get the slow 
steady feeds necessary to produce tru 
smooth surfaces; but with high-speed « 
steel milling cutters, with the tooth con 
tact nearly quadrupled, the surface pr 
duced by hand-fed mechanism is satis 
factory and the rapidity of operation. 
particularly on short cuts, greatly in 
creased. 

This has quick-change features which 
make it an excellent short-job machine, 
while its rigidity and absence of chatter 
make it a rapid-production manufacturing 
machine on work entirely beyond the 
range of many hand-milling machines 

Instead of following the common prac 
tice of providing the vertical and trans 
verse adjustments, by interposing double 
or treble sliding elements between the 
work table and the column of the milling 
machine, this table hangs and slides upon 
a vertical rail and there is but one slide 
between the table and the column. This 
insures stiffness and rigidity 


[he table has an inclined bearing sur 


face of 1'4x23 inches running the en- ° 
tire length of the table and two vertical 
surfaces 114x23 inches also the entir: 
length of the _ table This feature is 


claimed to be conducive t the least 


lateral lost motion and liability to chatter 
that it is possible to secure in a freely 
moving slide 

The weight of the table and all upon 
it tends to hold the sliding surfaces in 


constant contact. The table has a finished 
or working surface of 8x18 inches, un 
usually wide to accommodate bulky work 
and to give wide transverse range of ad 
justment to chucks and vises 

The spindle head is counterbalanced by 
weights in the column. Part of these 
weights, like scale weights, may be re 











moved so the weight of the head will feed 
the cutter down into the work by gravity, 





or additional weight may be added so the FIG. I. FARWELL QUICK-CHANGE MILLING MACHINE 


cutter will feed up, the weights being 


heavier than the head. The vertical move justable stops are provided for all slide ant is provided with a center controlled 
ment of 12 inches is provided. movements to limit the travel in both di- by thumbscrew to steady long arbors. A 
As both the vertical and transverse feed rections cam-cutting guide pin may. be secured in 


of the cutter are independent of the table, The spindle is 1-15/16 inches diameter, the other end of pendant. The counter- 


or the weight of the work upon the table, 18 inches long, of forged crucible steel, shaft has two clutch pulleys 8 inches in 
small cutters may be sensitively fed both in and is hollow its entire length. It has a diameter, 5 inches face, and should run at 
and down, without danger of breaking cut No. 9 Brown & Sharpe taper hole, and a 100 and 175 for spindle speed from 70 to 


ters. The drive of the spindle is bya 4-inch rod with weighted head is secured in the 250 

belt from the swinging cone pulley shaft spindle for quickly removing arbors. The [he vise fufnished with the machine 

and by a 2%-inch belt from the cone on spindle bearings are bronze and tapered, has jaws 6 inches wide, 2 inches deep and 
\ the forward bearing being 2'% inches di- pens 3 inches without reversing. By re- 


ul 


swinging shaft to the countershaft 
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FIG, 2 MILLING A BALL MILL OR REAMER Fit 3 Cl IN( 4 CAM 



































FIS. 4 PROFILING WITH A FORMER FIG. 5 









































FIG. 6. MILLING THE ENDS OF CONNECTING RODS FIG. 7. PROFILING TOP AND SIDES OF A COVER 
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versing the sliding jaw the vise will hold 
work 6 inches wide. The vise is exceed- 
ingly heavy, and is provided with engag- 
ing flanges so it may be secured in the 
quick-change clamps in two vertical, as 
well as two horizontal positions. 

The three-jawed chuck is 6 inches di- 
ameter, has two sets of jaws and will take 
1-9/16 inches through the center. The 
chuck is mounted on a heavy angle plate 
which may be secured by the quick-change 
clamps in two vertical and in one hori- 
zontal position. This chuck has 24 stops 
or graduations which are very convenient 
in spacing cutters, laying out keyways on 
quarters or opposite sides of a shaft, or 
for squaring or milling hexagon heads. 
This chuck is also very convenient for 
circular milling. 

The quick-change features, such as the 
positioning of the cutter in relation to the 
work, the quick locking or releasing of 
the various slides, the quick change of 
the position of the feed levers and the 
quick-change clamps for the vises, chucks 
and fixtures are peculiarities of this ma- 
chine. 

The feed levers not only move the table, 
spindle or head, slides, but also lock these 
slides by a right-angle movement of the 
lever. This is of great convenience in 
profiling or when feeding in two direc- 
tions. By this arrangement the table may 
be locked, the cutter fed into the work 
to proper depth, then locked, then the 
table released and the longitudinal feed 
begun, all without the use of wrenches or 
without the operator removing his hand 
from either of the levers. 

The lever, when moved to the locking 
position, is disengaged from the pinion it 
controls, so the lever may be swung to a 
new position. The act of unlocking the 
slide re-engages the lever and the pinion 
in the new position. 

In Fig. 1 all the feed levers are shown. 
In the position shown the levers engage 
the pinion, and the slides are free to be 
moved. Moving them down, the slides are 
locked, and the levers are disengaged from 
their pinions and may be instantly swung 
to a new position. A movement of the 
lever at right angles to the direction that 
moves the slide locks the slide and dis- 
engages the lever from the pinion so the 
lever may be swung to a new position. 

In addition to the %-inch T slot, the 
table is provided with two clamps oper- 
ated by levers underneath the table. The 
chuck and vise furnished with the ma- 
chine and special fixtures are designed to 
slide in these clamps and are secured in 
any position by a single motion of the 
lever. 

The spindle head is provided with an 
arm extending back and in line with the 
spindle in which a guide pin may be se-- 
cured either 4, 6, 8 or to inches from the 
spindle center. A guide pin may also be 
secured in the overhanging arm pendant 
either 2% inches or 3% inches from 
spindle center. 
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A roller the size of the cutter on either 
of these guide pins will follow a pattern 
secured to the table, chuck or angle 
plate, while the cutter will duplicate the 
form on the work, as shown in Fig. 3. 
Several operations are shown to give an 
idea of its wide range of usefulness. The 
power of the spindle drive and the rigidity 
of this machine permit of heavier cuts 
with larger cutters than are usually used 
on profiling machines. 

This machine occupies a floor space of 
36x42 inches, and weighs 1090 pounds. It 
is made by the Adams Company, Dubuque, 
Ia., and known as the Farwell Quick 
Change Milling Machine. 





Designing a Three-point Ball 
Bearing 


By Mercury 


Considering the extensive use to which 
ball bearings have been put during the 
last few years it is surprising to find how 
little information there is to be had on the 
subject, and what a large amount of 
guesswork is used by some firms in their 
usual practice. In the automobile indus- 
try especially it is amazing to find the ab- 
solute ignorance displayed by some mak- 
ers in designing these important details, 
losing in some cases as much as 25 per 
cent. of the efficiency of the bearing. 

* I was fortunate enough to be asked to 
take part in some private tests of the va- 
rious types of ball bearings in use, the ob- 
ject being to ascertain which type of bear- 
ing was best suited for some light high- 
speed work, for which the firm had a 
large order. 


Tre Taree Vita Pornts 

The three main points by which we 
judged each type of bearing were, least 
frictional resistance when running at a 
high velocity with a very light load; when 
running at a lower speed with a heavy 
load; least tendency for the ball to wear 
elliptical. 

In every case we found that the three- 
point bearing when properly constructed 
was by far the best, and this is the one 
that I always recommend for light to me- 
dium work. Whether it is also suitable 
for very heavy work I cannot say, never 
having*had sufficient experience to enable 
me to give a decided opinion. 

The way to%design the bearing is as 
follows:. Draw A B, Fig. 1, parallel to 
the center line of bearing and at a dis- 
tance from it equal to half the diameter 
of the ball circle plus half the diameter of 
a single ball. Next draw B C at right 
angles to it, making D any suitable radius. 

Next draw in the ball as shown and 
through the point of contact draw the line 
E F and produce it till it meets the cen- 
ter line of bearing at G. Now draw G H 
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tangent to the ball and touching it at J 
Draw J K at right angles to G H to cut 
the ball at K; with K as center, and K / 
as radius, draw the arc L J M and th 
construction is complete. 


Way Tuis Is Superior 

The reason that this ball race is supe 
rior (in my opinion) to any other is du 
to this fact, that the action of each ball ir 
revolving is that of a cone revolving 
round its apex at G, as will be readily; 
seen by drawing a second line (not 
shown) through G, tangent to the ball. 

One effect of this is that the ball wears 
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DESIGNING A BALL BEARING AND TESTING 
THE BALLS 


evenly all over and has no tendency to 
become oval in use. We proved this by 
using very soft balls, and we found that 
in every other case the balls lost their 
true shape; but with this three-point bear- 
ing, the balls, although diminished in 
size, still retained their spherical form. 

This bearing is used, I believe, on all 
Rudge-Whitworth and the firm 
finds it a great success. 


cycles, 


How Makers Test BALLs 


It may interest some of your readers to 
know how these balls are tested for ac- 
curacy by the manufacturers, before being 
sold. 


One form of gage for ascertaining 
whether the balls are to size or not is 
shown diagrammatically at Fig. 2, where 


AA and BB are four steel strips, each 
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ground to a knife edge, and each pair be- 
ng set so that the space between them is 
idjustable; the strips A A are set to the 
naximum limit and BB to the minimum. 
[he balls are heaped into the receptacle 
D, whence they automatically fall one 
ifter another on to AA; those that are 
too large run into box E and are taken 
back to be re-ground; the others fall 
through on to B B, where the correct ones 
roll into box F, and those under size fall 
through on to the wooden trough CC, 
nd thence into box G, and are “scrapped.” 

The method of testing the balls for a 
true spherical form is of a still more sim- 
ple nature; the balls are poured on to a 
“chute” some six inches wide and in- 
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Turning a 12-inch Gun Roller 
Path 


By GompPet KuwaApDA* 

Kawasaki Dockyard Company was re- 
cently.-awarded a contract to furnish the 
Government with some sets of roller 
paths for 12-inch guns. These reller paths 
were each about 27 feet in diameter and 
consisted of ten sections of fan-shaped 
forgings 

As the contract was to furnish them 
entirely finished, they were at once pre- 
sented with the problem of how to turn 
them, for the largest turning machine in 
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frames. In the first place, the housings 
and the cross rail of the 13-foot boring 
mill were removed, leaving only the bed 
plate and the rotary table with its turning 
gear. Around this table there was built 
a brick-work ring. Upon this a cast-iron 
ring in sections was bolted down. On the 
face of this the work to be turned was to 
be fixed. Inside of this ring, and con- 
centric to it, was bolted down another 
ring, also in sections, the top of whici 
was to be used as a rail to steady the 
arms carrying the turning slides 

Upon the rotary table of the boring 
mill two arms were attached, the ends of 
which were faced and grooved to receive 
the tool slides These tool slides were 








clined at a slight angle. The balls are 
allowed to roll down this and along the 
level, advantage being taken of the fact 
that a true spherical ball will not only 
} 


roll in a straight line, but will also roll a 


longer distance than one out of truth 





Certain machinery, hardware and tools 
of American make are so firmly estab- 
lished on the markets of Queensland that 
it evidently only requires that their stand- 
ard be maintained to prevent competing 
lines from obtaining a satisfactory foot- 


hold. 
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THE IMPROVISED MIl WITH A FINISHED ROLLER TRACK 


the shop was a 13-foot boring and turning 


mill [This tool, with housings backed 
away, could turn only 20 feet in diameter. 
It lacked 7 feet and, besides, if the hous- 
ings were backed away, the bevel face for 
the taper rollers could not be turned. 

There was not sufficient time to build a 
special machine for the purpose, nor was 
the expense for such a tool to be enter- 
tained 

The method adopted was after the plan 


of large turning mills for generator 


*Engineer, Kawasaki Dockyard Co., Ltd., 
Kobe, Japan 


made so as to swivel, adjustable to the 
bevel faces of the work. On the under 
side of these arms, white metal shoes 
were placed to slide over the hefore men- 
tioned rail ring. In addition there were 
fixed to them claws to catch under the 
projecting lip of the rail ring, serving 
also to steady the turning arms 

When all these parts were in their places 
the arms were rotated free of these sup- 
ports, the white-metal shoes and the claws; 
and first, with a turning tool on the tool 
post, the under slide of the projecting lip 
of the rail was faced true; next, having 
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attached the claws to steady the arms 


against upward thrust of the tool, the top 
of the rail Now the white- 


metal shoes were inserted to bear on this 


was faced. 
rail face, and the turning arms were made 
perfectly steady for heavier cut and higher 
speed. Finally the face of the work-table 


ring was turned true, and the machine 
was ready to receive the work. 

Fig. 1 shows the boring mill as altered 
with one of these roller paths finished. 

As the forgings of the circular sections 
had in the 
one inch material to be taken off, and as 
+1 


rough state from one-half to 


ey were liable to buckle out of line after 


the extra metal was taken off them, it was 


not practicable to operate on them from 


the start on the turning mill. It was nec- 
essary to rough them down by other means 
while the boring mill was being altered. 
To do so planers and milling machines 
Usually to plane out an arc 
an attachment consisting of 


were used. 
a compound 
sliding table and a radial bar is used, but 
this method could not be employed in this 
case, as the planers were set un close side 
by side and did not allow space to admit 
radial bars 12 feet in length 

To overcome this difficulty the follow- 
ing method was employed and With suc- 
Each section of the roller 


cess. path 


was an arc of 36 degrees, and 20 


inches wide 2a guide 


bar of 


As seen in Fig 


sufficient length was planed 


straight, then bent and clamped down on 
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mounted a special saddle carrying a tool 
post. 

This saddle was bored out to receive a 
cylinder, at the back of which there pro- 
ject two lugs to receive this connecting rod. 

Between these lugs there was placed a 
into the thread cut 
on. the connecting rod. By 


nut screwed square 


turning this 


ae 








x SS] 
Section of Work 





FIG. 3. 








on to 








FIG. 2. THE ARC 

a rigid plate in an are concentric to and 

of radius exactly 24 inches shorter than 
that of the center line of the work. 

This 


placed on the 


guide bar and the work 
table 


Upon this guide 


were 
planer exactly 24 
inches apart at centers. 


bar was 


straddled a block bearing two 
pairs of rollers Through this block 
there was inserted a screw that con- 


tool 
cross rail of the planer there was 


nected the 
On the 


post to this guide bar. 





PLANING DEVICE 


nut the distance between the guide bar 
and the tool could be varied, enabling the 
tool to be traversed over the width of the 
work. 

The cylinder was bored to receive the 
tool could be raised or 
] a hand wheel and 


post which 
lowered by means of 
an adjusting screw. 

The end of the tool had a clapper box 
so that the tool would swing outward on 
the return stroke of the planer. 
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To turn the nut that gives the travers 
ing motion, there was arranged at 
rear a set of gears and a ratchet handle. 

As seen in Fig. 3 the angle A, a li 
through the center of the four rollers ar 
the connecting rod being fixed, and t! 
cylindrical too! post left free to revolve 
its saddle, the imaginary line a b (betwee 


THE WORK AND ARRANGEMENT OF THE ROLLERS 


of the four rollers and the 
tool) always keeps in the position of a 
line radial to the are of the guide bar. 
As the tool is traversed to or from the 
guide bar; the tool point advances ahead 
of or recedes away irom this radial line. 
To offset the arising from this 
cause, two roller blocks were provided 
setting the connecting rod at angles A 
and B respectively correct for the two 
vertical sides of the work to be planed. 
It is easily seen that for flat faces, either 
of the two blocks cou!d be used without 


the center 


error 


causing any error. 
When this arrangement was used on 
the slab-milling machines, the connecting 


rod was reversed and one end collared 


and slipped over the vertical milling 
spindle and the screwed end inserted 
through the roller block. In this case 


only one roller block was provided as it 
is evident that the centers of the milling 
block 


with the line of the connecting rod. 


spindle and the roller coincide 
By this method it was made possible 
to contain the whole mechanism between 
the housings of a planer, enabling them to 
employ it on any planer in their shop. 
Thus all the 
down to within one cighth of an inch of 


forgings were roughed 
the true size, then they were scribed and 
after the ends of each section were fitted 
to assemble in a circle, they were taken 
cver to the boring mill. 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


Core Box and Cores for Casting 
Screw Threads 


illustrations show 


core and core box used for casting a 


1@ accompanying 


screw thread on the outlet connection on 


flushing tank, represented in Fig. 10, 


page 240, Vol. 29, Part 2, in the article on 
the Bonvillain rotative molding machine, 

n which the mold is made; it is also 
shown in Fig. 5, page 49, and Fig. 7, 


page 50, Vol. 30, Part 2.* 


[he threaded connection in question 

ay be seen on the tank which is upside 
down in the middle of the first figure re- 
ferred to; 


the left is what 


on top of the cope pattern on 


7 ° 
is called a plug, serving 





PAY 


FOR 


chine work; when it was made by hand 
a cheek was required, but with the ma 
chine molding the done 


cheek has been 
away with, so as to avoid a fin at the 
int FE. RONCERAY 


Distortion of Steel in Hardening 


On page 859, Volume 30, Part 1, 


J. H. Madigan criticizes my article on 
fitting a hardened plug and quotes 
me as saying that I allowed three 


ten-thousandths (0.0003) of an inch for 


swelling in a two and one-half inch plug 
three thousandths 


My article reads 


(0.003) of an inch. He then 
that I should stated the brand of 


steel. This fact is not material as there 


suggests 


have 








USEFUL 


IDEAS 


T 1 r s t stee t rass ws the 
emery bed S¢ lf nicely na s is p eter 
tb 

Referring to Alloy’s article on the sam« 
page I should judge that t piece of steel 
that he heated the |} test an left in th 
forge must have had some air flowing 
past it, or was so placed that air could 
get tft it is coal coke would hardly 
be air tight after the nire died out The 
second piece surely <« 1 have been no 
softer than at first. Most of my experi 
ence on high-speed steel has been with 
“Novo and “Burgess’ No 5 Special.” 


The only satisfactory means that I have 


found of annealing is as I stated before 
“Heat to a 


and let c 


rood white heat (not burning) 


slowly without coming in 








CORE-BOX WITH PIN IN FIG, 
PLACE 


FIG. I. 


as a core print for the core which is rest- 
ng against the pattern in front; along- 
side of it to the left is the box in which 
it was made, better shown, with its cen- 
tral threaded pin in place, in Fig. 1 here- 
with. The core box is of white metal, 
and the central pin of mild steel. This 
re box was made entirely in the foun- 
Iry, with the exception of the central pin. 
In Fig. 2 a box is shown with the pin 
taken out, and in Fig. 3 are shown two 
res. On one side of the core box may 
which makes a corre- 
so that 
casting, 


ve seen a groove 
sponding projection on the core, 
iot only this groove is made by 
vithout a fin, but in addition the thread 


} 


starts always at the same point on the 


ircumference, which is a great conven- 


ience to the person who puts them in po 


sition. The casting is used as it comes 

from the foundry, with positively no ma- 
*The Fig. 3 referred to in the caption of 

the last named cut is a mistake for Fig. 5 


Ny 


CORE-BOX WITH PIN REMOVED FIG, 


are numerous brands that will act in this 


manner. However, the plug in question 
was made of Jessop’s cast steel. 


As his 
has evidently been limited, I would like 


experience with carbon steels 


to have him take a piece of Jessop’s cast 
steel one half inch in diameter and about 
three inches long, center it and take a cut 
in the lathe deep enough to get under the 
outside scale. Care should be used to get 
a nice smooth finishing cut [hen care 
fully caliper with a micrometer 

Next heat this piece to a cherry red 
After 


water cooling, 
caliper it again with the micrometer and 


and plunge it in 


if he never knew that steel would swell 
the result will astonish him. 
He will not be able to lay it to any 
of threads” either. I am perfectly 


in hardening, 
“dis- 
tortion 
willing to admit that there was distortion 
of the thread in the plug I made; but I 
too that it swelled. I also admit 
that a chaser could have been made of 


know 


3. CORES FOR CASTING SCREW-THREADS 


contact with air.” If anyone knows of a 


better or simpler way than by packing in 
lime or 
should b 


that this is the only way 


mica, inclosed in a cylinder, I 


glad to hear of it. I don’t claim 
but it is a method 
that has invariably given me satisfactory 


results ETHAN VIALL, 





Automatic Coin-weighing 


The automat in-weighing machine, 
shown at page 18, interested me, but I 
could not understand why all the coins 
should be weighed twice It seems to 
me the desired result could be accom- 


plished if they were all first weighed in 


one machine having a maximum weight 


in the pan, and then those that were of 


less than th maximum weight again 


weighed in another machine having a 


This would 
those 


minimum weight in the pan 


just as effectually sift out coins 
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above and below the legal limits of 
weight, and slightly cut down the time re- 
quired to do the weighing. Besides, the 


“good heavy” and “good light” coins 
would be mixed automatically and as 
thoroughly as they could be by human 


agency. If experience demonstrated that 
the condemned “light” coins were greater 
in number than the condemned “heavy” 
coins, it would be an advantage to do the 
first weighing with the minimum weight 
in the pan. 

There may be some point in the method 
in use that I have failed to grasp, and if 
so I should like to be enlightened 

WALTER GRIBBEN 





Mistakes Due to the Abbreviated 
Drawings of Screw Threads 


I cannot allow the article on “Mistakes 
Due to the Abbreviated Drawing of Screw 
Threads,” page 495, Vol. 30, Part 1, pass 


without criticizing this “criticism” of 
the way screw threads are shown and 
should be shown on drawings. I will 


venture to say that the method shown by 
Fig. 1 of that article is the most common 
form used on modern drawings. The 
only necessary additions to make it fool- 
proof are to show the screwed portion 
carried nearer to the head, and to state 
the form of thread; the latter point, how 
ever, is unnecessary in many shops. 

I cannot imagine a man making the 
screw as shown by Fig. 2, page 495, when 


FIG. 2 
ABBREVIATED SCREW THREADS 


working to the Fig. 1 drawing. For in- 
stance, how does he account for the outer 
dotted lines extending through the tapped 
plate? He must 


lines in making the screw, and it is only 


entirely ignore these 
reasonable to assume that ‘as he failed to 
the screw at 
in making a 


connect the outer lines with 
all he would be justified 
plain pin like the accompanying Fig. 1. 
This but more 
so than the mistake supposed to have been 
made. Then the 


inch must be from his own imagination 


is, of course, absurd; no 


again, dimension 7/16 
He surely could not have been a mechanic 
to make the the 
sketch would suggest, both on a shoulder 


to attempt screw fit as 
and head. 

Referring to Fig. 3, page 495, did any- 
one ever hear of ordinary hexagon-headed 
screws or bolts with square threads? Cer- 
tainly the method of showing the thread 
is bad and scarcely ever used, but even so, 
I fail to see how any but the merest nov- 
ice would make the mistake. In ninety- 
nine cases out of a hundred a glance at 
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the drawing would tell a man whether 
square or angular threads were required. 
Failing in this, he would naturally in- 
quire, in case definite particulars were not 
given. 

Fig. 4, on page 495, is out of all reason. 
While probably suitable for patent office 
drawings and such like, it would take up 
altogether too much time, both of drafts- 
man and tracer, to ever become standard; 
especially as it is so obviously unneces- 
In fact, I think the article is really 
which exists only in 


sary. 
getting at a fault 
someone’s imagination. 

Given a sketch as shown in the accom- 
what more can anyone 


G. H. S. 


panying Fig. 2, 
want? 





Another Method of Calculating 
the Radius of an Arc for a 
Given Span and Rise 


At page 636, Vol. 30, Part 1, F. L. S. 
describes a method for finding the radius 
of any arc, given the chord and the versed 
sine of half the arc, or, in other words, the 
“rise.” There’s a method that I have 
been using for some time past which I 
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CALCULATING THE RADIUS OF AN ARC FOR A 
GIVEN SPAN AND RISE 
thought would interest some of your 
readers. Having a considerable quantity 


of work of this description to do some 
three years ago, I was looking over some 
old data and struck upon the following 
formula, but in a different form. 

Let C be the given chord and H the 
given rise. As is well known, if any two 
straight lines be drawn from the extrem- 
ities of the diameter of a circle and meet 
in any point in the circumference, then is 
the angle contained by these two straight 


lines a right angle. BAE is a right 

angle. Angle B A D=angle AE D. 
= 

Let c= >" .Then, as the lengths c and H 


c , . 
are known, we know WT? which is cotan- 


gent BAD. But cot. BA D=cot. AED. 
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.°.cot. BAD Xc=side DE; and DI 
+H = diameter of circle, or. radius x 2 
This may be written then as: 

4 D+H 
Radius = £X cof FAOF —, 
Example—Let the chord be 6 inch 
and the rise 1 inch. 


herd =3 inches. .*. cot. BAD= 
which = 3. 


(3 x 3)+1 


Radius = - 
2 


is the radius required. 
London. 


= 5 inches, whi 


T. O. OLMAKER 


[The above solution is derived in 
manner different from the one previously 
published, but it really amounts to the 
same thing. If we substitute in the form 


ula the value of the cot. BA D= — 


we have: 


c c? 
Radius 2 ——_—_____— = - 

2 2 
which is the same as the formula of 


F. L. S—Eb.] 





A Planer Tool Lifter 


The accompanying cut shows one of the 
devices we have used for a number of 
years, and which never failed to do its 
duty. 





t~™ 





A PLANER TOOL LIFTER 
This planer tool lifter is used for plan- 
ing lathe heads where the binder spot is 
below the box seat. 
The cut shows the I 
planed ™% inch below the surface B, the 
cannot be made long enough to 


surface A to be 
recess C 
allow a planer tool to get a start. 

The device is of simple construction as 
will be seen. D is made of cast iron, the 
upper part is made the size of steel gen- 
erally used for planer tools, the lower 
part has a hole in it to receive the cutting 
tool E, which is held by two screws. I is 
a steel pin rounded at the lower end, and 
is fastened in the casting D. W is a cast- 
ing with two inclined planes bolted on the 
The cut shows the casting 
The pin H 1s 


planer table. 
receding from the tool E. 
about to rise on the incline W, which will 
raise the tool E, so that it will not strike 
the surface B. While the casting is trav- 
eling toward the cutting tool, H will go 
down gradually, but just as the tool is 
within % inch of beginning to cut the pin 
I will drop down the steep incline L, and 
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ing the tool in position for the next cut. 
his operation of course takes no longer 
an it would under ordinary circum- 
stances. JoHN WHEATON 





Cutting Up Flooring for Removal 


In the machine shop of a large electri- 
il company the floors of the three upper 
constructed of 12x3-inch 


galleries were 


timbers laid close together on edge and 
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boards were lifted by the asphalters as 
required. No serious difficulty ex- 
perienced due to meeting an 
nail, as the saw required sharpening only 


was 


occasional 


once in cutting up 5000 feet of flooring. 
per 
The only labor required for saw- 


The motor ran at revolutions 


minute. 


050 


ing was one man and a boy 
FRANK SANFORD 





The Equivalenter 
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PORTABLE MOTOR-DRIVEN SAW FOR CUTTING FLOOR BOARDS 
supp yrted by I-beams On top of these grams Versus Formulas.’ asks “What 
timbers was nailed the flooring, consist diagram would you use to illustrate # = 
g of 5x34-inch tongued and grooved ome : 
. ‘ 5 & 3.1415920° Of course, it would be very 


' 
long 
The machinery was ar- 


boards. Each gallery was 900 feet 
by 60 feet wide 
down each side of the galleries, 


range 1 


leaving a passage or gangway 8 feet wide 


j 


down the center. There was a consider 


able amount of heavy trucking down these 
gangways, which cut up the flooring so 
rapidly that it was considered advisable to 
adopt some other method of flooring. 

It was decided to cut up the old floor- 
ing boards, to the width of the gangway, 
and lay asphalt on top of the 12x3-inch 
timbers. 

[he problem then presented itself of 
how to cut up the boards quickly 
enough to keep pace with the asphalters, 
and without interfering with the routine 
work of the shop. At first a gang of car- 
penters was employed to chop off the 
boards with but this found 
to be too slow and laborious. 


old 


chisels, was 


A circular saw was rigged up on the 


spindle of a 5-horse-power motor, as 
shown in the sketch, and the motor was 
mounted on four wheels. The hight of 


the motor was so arranged as to allow the 


saw to project %4-inch below the bottom 


of the wheels. A handle at the front to 
pull, and a length of flexible cable to con 
nect to the power circuit, completed the 


equipment 

The method of using this portable saw 
block up the front end of the 
until the saw cleared the floor, 


start the motor, then withdraw the blocks, 


was 10 


motor 


and gradually lower the saw until the rig 
rested on the wheels. The saw was then 
drawn along, cutting through the boards 


in a straight line. As is obvious, this was 


first method of 


saving over the 


up the boards The 


t 


a great 


cutting saw was run 


down each side of the gangway, and the 


easy to make such a diagram, but I her: 
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volving disk upon which ratios or equiva- 
In other 
cases a graduated revolving disk is pro- 
vided, the graduations being the same as 
those of the this latter 
case the ratios are taken on the revolving 


case 


lents can be set off as desired 


outer scale. In 


graduated disk, while in the former 
they are marked on the blank disk as re- 
quired, with pencil or pen and ink. 

lo use the equivalenter, proceed as fol 


lows: Suppose the ratio of 3 to 7 is 
given, from which to find any other equiv- 


alent ratio 
1. When the 


revolving disk is gradu- 


ated. Turn the revolving disk around 
until 3 is opposite the first term of the 
equivalent rat say 6, when opposite 7 


will be found the second term, namely 14. 


2. When the revolving disk is not 
graduated Turn the disk around until 
the long initial line coincides with 3, then 


with pen or pencil draw a short line to 


coincide with 7. If the disk is now turned 
round, so that the long radial line is op- 
posite 6, it will be seen that the short line 
1S Opposite 14 

The equivalenter may be used for a va 


riety of such as diameters 


and circumferences of circles, steam-en- 


gin nstants, pumping-engine deliveries, 
metric calculations, reduction of cubic 
feet to gall ms, et For desk ise and 
—_——_ —_—_ i > * J 
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THE EQUIVALENTER 
with illustrate a sample of what I should more accurate work, the large size 12x12 
use, namely, my “Equivalenter,” which inches, is recommended instead of the 


may also be used for many other ratios 


This computer consists of a circular 
logarithmic scale numbered from 1 to 
10,000, with, in some cases, a blank re 


inches. It 

me that by this method formulas are much 

solved than by 
Wm. Cox. 


smaller size, 6'4x6 seems to 
more easily and readably 


diagrams 
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‘Oil Baths for Quenching High- 
speed Steel Tools 


After using the oil tank described by 
O. M. Becker at page 413 of the AMERICAN 
MACHINIST of March 22, for a period of 
about a criticism 
for the benefit of uny of your readers who 
may contemplate putting in similar tanks. 

In the tank, a section of which is shown 
in Fig. 1, the oil is kept cool by the water 


year, I would make a 


jacket around and the water column in 


—__ a er 


Air Inlet 








Veh hhhety 














FIG. 3 


AIR COOLED TANKS AND AIR PIPES 





Air Inlet 77 es, 
=O > 


Water Inlet 
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There is no center column, which makes 
it possible to dip the largest kind of tools 
without danger of bumping the edges, 
which is serious when the tools are white 
hot. 

By 


supplying a little more air than in the 


using slightly larger air pipes and 


first case, the temperature of the oil will 
We 


often allow it to rise to this temperature 


stay below 150 degrees Fahrenheit. 


when dipping large milling cutters and 
dies. 

The new tank, while taking the same 
floor space, holds a larger volume of oil, 


which is a distinct advantage. 
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FIG I OIL BATH FOR COOLING. HIGH-SPEED STEEI 


the middle of the tank. It is also cooled 


by the air which is forced through the 


oil under pressure from the _ blower. 
Air was first used in this way to keep the 
oil stirred up, but after careful usage we 
find that in addition to keeping the oil 
agitated it keeps it cold. The 


more to keep down the temperature of the 


air does 
oil than the water in the water jacket 
We installing a 
tank like that shown in Fig. 2, 


does are accordingly 


which has 


several advantages over Fig. 1, because: 


tures 


than 


There is no occasion to have water near 
the tank 
which 
first 


This prevents accidental mix- 
will sometimes occur in the 
tanks named through the careless- 
ness of someone !etting the water splash 
over the partition the 
oil and water. 
The second type 
the former. 
put into any sufficently large and fireproof 
tank. 
in Fig. 3. 


narrow between 


f tank is much cheaper 
The air pipes can be 


The arrangement of these is shown 
M. DoceEc ta. 
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Drill Jig for Knuckle Joints 


That Gutta Gitta jig, on page 497, f 
knuckle joints seems to me a poor prop 
sition for practical use. It looks ve 
good on paper, also as if it would worl 
but the locating qualities are not good 

The illustration shows a jig which 
think 
way. 
ing the pattern, casting, finishing, conve: 
jence in placing or taking out work, ar 


will answer the purpose in eve 


I have considered economy in ma 


correct location. 
The reason why I have no clamp 
the 


outside is that rotation of tl 


the 











JIG FOR KNUCKLE JOINTS 


drill job against the pin 
stop. 

If clamping projections are thought to 
be necessary, they can easily be added. 


R. M. H. 


will keep the 


Uses of Powdered Oilstone 


The advantages of this substance are so 
little appreciated by mechanics generally) 
that I believe the following should be of 
considerable value. The powder is the 
refuse from the cutting of stones to the 
desired forms and is to be obtained from 
the supply houses at 10 cents a pound for 
the American make, and 20 cents a pound 
for the French. For economical reasons 
and in of the satisfactory results 
obtained, I should 
particularly where close work is the gen- 


view 


recommend a6 trial, 


eral practice. 


Let us say we have a circular former 
cutter which through hardening or other 
causes gave an incorrect size on the 


finished product. This is very apt to occur 
is fed to cut on the side, 
an 


when the cutter 


necessitating the cutter being set on 
angle; part of the cutter, if it be a broad 
one, will be considerably below center, 
sufficiently so to produce a wrong diam- 
eter. This can best be corrected by the 


use of oilstone powder and a cast-iron 
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ip, particularly ‘where sharp corners are 
sired, whereas otherwise it would most 

likely necessitate a new former. With 
e most suitable emery wheel you cannot 
yproach the sharp corners and smooth 
rface obtained by oil. 


Use oF OILSTONE ON A CAstT-IRON Lap 
The method employed is the same as 
would use in emery-wheel grinding, 
place of the emery wheel a cast-iron 
p about two inches in diameter being 
sed, running at a speed of about 600 
volutions per minute or a surface travel 
314 feet per minute. The surface travel 
the cutter should be approximately the 
me, just slow enough to prevent the oil- 





Lap> 

















FIG. 1 Fixture for Oil-st 


Threading Tools 


FIG.2 Circular Brush 


USES OF POWDERED OILSTONE 


stone from flying off the lap. The oil 
stone is mixed with oil for convenience 
f applying, besides adhering to the lap 
better when wet. It is applied to the lap 
with a small brush, and but a small quan 
tity at a time is required to perform its 
work Care must be taken to avoid 
crowding the lap, otherwise you lose the 
sharp corner so much desired An ear 
trumpet, as is commonly used in light 
boring, is a great advantage. 
FINE FINISH ON CUTTERS 

Let us say we have a master former 
cutter, which we wish to reproduce with 
accuracy. It is in such cases as this that 
the great advantage of oilstone comes in: 
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its use leaves on the cutters absolutely no 
burs, which have been the source of much 
annoyance to good mechanics and others 
You have brought the cutter you are mak- 
ing down to form, and desire to take a 
finish cut leaving a sharp and true form 
Take your cutter, place it on a table rest 
and sharpen it with oilstone; it gives you 
a perfectly flat and smooth top absolutely 
A better con 

The lap in 


free from the slightest bur 
dition could not be desired 
this instance should be from four to six 
inches in diameter. 


A FIxtTurE FOR OILSTONING THREAD 
ING TOOLS 

Many shops do not have the patented 
threading tool, and those that do supply 
them frequently find the old-style tool in 
use. In this connection oilstoning with a 
fixture, as shown in Fig. 1, should be 
adopted as a matter of economy. The ex 
cellent condition in which the _ oilstone 
leaves the tool dispenses with the neces 
sity for the man standing at the grind 
stone calling his reserve genius into play 
trying to exclude light from between the 
gage and the tool 

The tool is placed on the fixture, oil- 
stone applied to the cast-iron lap—which 
should have been roughed with a coarse 
file, the lines running radially to permit 
lodgment of the oilstone—and with a 
gentle pressure of the tool against the lap 
the slide should be moved back and forth. 
The result is just what you are after. 


Use or OILSTONE ON BRUSHES 


A circular bristle brush, Fig. 2, mounted 
on the lathe, with the use of oilstone will 
clean hardened work of fire stain and re- 
move small burs from work while soft, 
without damage, if a very small quantity 
is used. It is particularly useful on small 
ratchet teeth and pinions and work of 
that nature 

To remove burs on hardened work, a 
wire brush like Fig. 2 is more satis- 
factory. For the convenient handling of 
oilstone on brushes and felt laps, when 
used for the purpose of smoothing a 
rounded surface before polishing with 
powdered lime, melt a small quantity of 
paraffin wax, add oilstone powder and 
stir until it thickens somewhat, keeping 
it warm meanwhile Then set it away 
and allow it to cool. Oiulstone in this 
form will stick to the brushes and felt 
better than with oil 

FRANK METZLER. 


A Simple Drill Chuck 





There have been several drill chucks 
sprung on the market lately, constructed 
so that the drill can be taken out and a 
new one put in its place, without stopping 
the machine 

Most of these are expensive, but the 
me shown on the enclosed drawing does 
not have this objection. In fact it would 
be rather difficult to design one simpler 
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and cheaper, in which the machine had 
to be stopped to take out the drill. There 
is very little expense over the ordinary 
taper sleeve It consists of four parts, 
one of which is an ordinary ball as used 
in ball bearings, and this is the thing that 
does the trick 
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FIG I A SIMPLE DRILL CHUCK 


[he hole drilled in 4 does not go right 
through, but as is shown in the end view, 
thus preventing the ball from dropping 
out when the drill is removed 

B is a collar 
shown. It will be seen that if the collar 
is lifted the ball will fall into the deepe st 


on the inside as 


part of the recess, allowing the drill to 
be withdrawn, and a new one put in its 
place [he collar is then allowed to fall, 
and the taper part of the recess forces 
the ball into the groove milled in the 
shank of the drill 

If the chuck is being used vertically, as 
in a drilling machine, gravity will be 
enough to keep the sleeve B down, and 
the drill tight, but if it is used horizon- 
tally, as in a lathe, then a light spring 








between washer C and sleeve B will be 


necessary. 
It can be seen that the sleeve B may be 
lifted while the chuck is running and the 


drill removed, the sleeve B remaining 
stationary in the hand, while the shank 4 
revolves 

It can be used for facing as shown in 
Figs. 2 and 3, and works perfectly well. 

I have had several of these made for 
the shop, and they are working admirably, 
the time saved in removing drills on 


repetition work being enormous 

[he taper of the recess in B should not 
be more than 8 degrees, and it is advis- 
able to keep it less, otherwise the ball is 
liable to push the sleeve up; it should also 


be noticed that the deep end of the recess 


in B should allow the ball to enter enough 
to be quite clear of the inside of A where 
the drill fits, otherwise the drill cannot 


be pushed up past the ball; also the ball 


must drop far enough into the hole to al- 





FIG. 3. MACHINING A 


the B to 
points it fits on A 


low sleeve pass over it at the 


I have shown the shank of the drills 
taper, because I have used it mostly on 
taper shank drills, but it works just as 


well with straight-shank drills 
Collar C is to 
coming off when the chuck is 


sle cee « | 
of the 


prevent the 
out 
machine, and also for the spring when it 
is being used horizontally 

The 
if it is te 


to be hardened 
S. L. Harpy 


sleeve B will have 


last any time 





Turning a Large Spur Gear 
Without a Lathe 


We had 


three 


received an order to make 


large spur-gear wheels and it was a 
The 


argest was 28 feet in pitch diameter, built 


question how to do the machining 


up of ten segments. The arms were let 


into a boss 7 feet in diameter. The planing 


ot the segments on the ends, the drilling 
for the bolts to bolt them together, and 
the turning of the ends of the arms at the 


SEGMENT 
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boss were easy enough; but the meeting 
surfaces of arms and segments were cir- 
cular and required a large lathe to turn 
them 

The largest lathe would take only 20 
feet, with no possible way to make it more; 





so we were in difficulty, as we did not 
wish the work to go away from the shop. 
After various suggestions the machine- 
FIG. 2 
FIG. 1 
PARTS USED IN MACHINING GEAR WHEEL 


shop foreman decided to do the work on a 
He had bars 
(see Fig. 1) forged 7 inches wide, 2 inches 
thick and about 6 inches longer than the 


planer two wrought-iron 


saddle piece on the segment that was to 
The slot 
diameter of the bore and 


be turned was marked out ac- 


curate ly to the 


machined true Then a bar was made, 





FIG. 











FIG. 5. ASSEMBLED WHEEL 


} 


shown by Fig. 2, and the ends turned to 


take blocks that 


the slots in the pi 


two were machined to fit 


ce of Fig I 
The ring of segments having been bolted 


together and the radius of the bore marked 


out, we were ready to begin. Two of the 


segments were fixed on the planer table 


with one of the slide bars on each side. 
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The piece of Fig. 2 was bolted under th: 
tool box, from which the screw had beer 
removed, so that it could slide up an 
down, and the machine was started. Grea 
care was taken to plane to the lines s 
that all of the segments should be tl 
same thickness. A tool bar with two too 
was used to save time, as the segments ha 


strips about 2% inches wide at each sid 


to be machined. The half-tone Fig 
shows the process. 
After all the segments had been ma 


chined they were again bolted together t 
form a ring, and when gaged were foun 
to be perfectly round. In fact, it woul 
be impossible to tell that they had not 
been turned in a lathe. 

Now the dealt 
After fitting them into the boss a cente1 
piece was turned to fit the boss. This wa 
bolted table and the boss 
dropped on to it. The end of the arn 


arms had to be with 


down on a 


was fastened to the ram of a large shaper 





4. MACHINING AN ARM 


A tool rest was bolted down to the table 
of the shaper and all was ready for cut- 


ting. As the center was fixed, the boss 
and arm moved around as the shaper 
worked, thus making the correct radius, 
as shown in the half-tone Fig. 4. The 


arms were turned to a gage for length, 
and when dropped into the ring of seg- 
fitted Upon the 


being erected and barred round, they were 


ments nicely. wheels 
found to be true at the pitch Ime and not 
more than % inch out of truth sideways. 
Fig. 5 shows an assembled wheel 


INSPECTOR 





Hydrofluoric acid as a cleaning agent 


for castings has been in use but a short 


time, says the Scientific American, being 
a secret pro- 
acid 


treated a few 
Formulas for 


years ago as 


cess. the containing 
superfluous and innocuous ingredients to 
mystify the purchaser have been sold for 
considerable sums. Anything used in con 
nection with this pickle aside from the 
hydrofluoric acid and water is wholly un- 


necessary. 











ha 


iter 
was 
Os 

irm 


per 
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A New Cold Metal Saw—The 
Lea-Simplex 


Cold metal saws are almost as common 
ly known today as their prototype the ci 
ular saws, yet the limits of design are by 
Within the last 8o 


lays a new design called the Lea-Simplex, 


» means reached 


has been developed by the Lea Equipment 
Company, of 136 Liberty street, New 
York City [his is shown in the three 
half-tones and the line engraving, which 


iccompany this descriptive articl 
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length, and is made of cast iron The 
upper V-block is of steel, and has two 
crotches at right angles with each other 
One is planed to 120 degrees, the ther 


to go degrees, thus adapting it for a wide 
range from very small to large pieces 

[he arch is of a closed box section ar 
ranged to clam 


platen, and is located by dowel pins. The 


lever shown above the hand wheel does 
away W th the piece { | st k r pipe 
so frequently used, to increase the lever 
age This lever is deta hable It Ss cen 
tered on the end I t WW bove t 


171 
ry BLADE DRIVE 
1} Ss \ S lrive by a } mnie nickel 
steel p S cket, engaging with 
T id i S ts the b ide Lh Ss it has the 
ly i I ~ I p ] ~ t 4 > thr wh t! 
W k DV l s I th S t which af&f 
< t ne 1th Sav 
iT ft blade in contact with 
he driving sprocket is protected from 
side t st by f t ste guides 
hes re $ re 1 t nt 1 have 
1 temp just soft enough to a 1 any 
jury t t I Ik They are id ustable 
f W f tap ig ste shoes 


























FIG. I FRONT VIEW 


THE FRAME 

The frame or base is of a box con- 
struction, with the work-clamping arch 
as a separate piece. All of the mechan- 
ism, except one shaft, is external to the 
frame, to facilitate inspection and repairs 
The platen is provided with three T-slots 
to permit of strapping down work of ir- 
regular shape. Into its rear edge is set a 
tool-steel strip to prevent wear [his 
strip is shown in Fig. 3. Ordinary shaped 
stock is clamped in the usual manner be- 
tween V-blocks, one on the platen, the 
other on a screw carried by the atch. Ir- 
regular shaped stock can be clamped 
direct to the platen, as indicated. The 
lower V-block is solid for its entire 


LEA-SIMPLEX COLD METAL SAW 


wheel, and has a lug to engage with the 


spokes 


THe MACHINE Driv: 


The illustration, Fig. 1, shows a motor 
as a source of power, although the saw, 
as assembled in what is called a standard 
machine, is provided with tight and loose 
pulleys, or a friction clutch for a belt 
drive. However, each frame has locating 
spots surfaced, drilled and tapped to at 
tach a motor-bed plate if a motor drive is 
desired. A motor with a 33% per cent 
speed variation is recommended The 
transmission from the motor to the ma 


chine may be by gearing or a silent chain 


The bore of the sprocket is a tapered 
hole to fit a conical nose on the spindle. 
30th hole and nose are ground to a fit, 
and the sprocket is keyed in place and 
clamped with a nut and washer. This 
‘onstruction allows of easy removal of the 
sprocket if asion demands 

By this method of driving back lash 1s 
eliminated, and the blade arbor merely 
centers it without the necessity of an 
arbor large enough to drive. The line en 

; 


graving, Fig. 4, shows this drive 


[HE SPROCKET 
The driving sprocket is made of special, 
Krupp, chrome nickel steel of a_ tensile 


strength of about 250,000 pounds per 
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172 
square inch, and an elastic limit of about CONTROL OF THE BLADE vertical shaft carrying the Hindley worm ’ 
225,000 pounds per square inch. It has An important feature is the control of When the cut is finished an adjustable 
’ 1 1 1 2 2 _, ne +} P he 
planed teeth. It is hardened and tempered the saw. This is accomplished by the op- stop trips the reversing clutch, and the 


seen above the Hindley saw arm returns to its neutral position 








and should possess great endurance erating lever 
worm. When this lever is in its neutral The rate of return is 12 feet per minute. 
lHe Brave ARM position—where it is held by a spring— 

The blade arm is shown in position in’ the saw arm can be quickly raised to the BEARINGS AND LUBRICATION 
Fig. 1, and partly disassembled in Fig. 3. work by the hand wheel An upward All of the worms and spiral gears run 
Its construction can be readily seen. The movement of the operating lever starts against roller or ball-thrust bearings. The 
raising and lowering of this arm is a the feed by engaging a clutch with the bearings in the feed box are of hard 
complished by the large Hindley worm, , 

wn at the right in Fig. 1 this worm 
engages with the sector cut on the end of a Xy [Tk | 
t irm The motion of this arm, and S Ny i 






Eh 
Vans 


THe BLADE-FEEDING MECHANISM 


ie aa 
; . ; ickel Steel Sprocket 
The variab feeding mechanism con ee 990400 the. Tenatie 
sists of two cast-iron cones, having be ray fobin Bronze Strength V4 
, Bearings. tA 





tween them a wide leather friction wheel 


‘ a ~ , k 
The friction wheel is mounted on wooden et Ey Hard Brass Bushing 
= . 


oilless bearings, thus doing away with 








the necessity for oiling, and so changing 
the character of the friction surfaces by 
any oil which might drop upon them 


Motion is transmitted from the driver | Aeattidiie Desi ot Mints dann tte _S 


‘one throug a re ‘ing or back ge: oO Line over */; of Blades Diameter r : 
cone through educing or back gear t = wow UT .. c C 0 f \ 
; < ' > 


the worm and worm gear, shown under 
the Hindley worm. This mechanism can 
be plainly seen in Fig. 2 

\ spring, which can be adjusted for 
tension by the graduated hand-wheel near 
the bottom of the feed box, provides the 
necessary tension on the friction wheel 
The motion of this wheel back and forth 
between the cones changes the speed ratio 
and thus the rate of saw feed. The limits 
are from 3/16 inch per minute to 1 inch 
per minute 

\ handle and graduated dial will be 
seen on top of the feed box, and a little 





toward the right. This indicates the rate 
of feed, and variations are produced by 
shifting the handle. FIG. 4. BLADE DRIVE OF THE LEA-SIMPLEX COLD SAW 
bronze. The saw-arbor bearing is long 





and is made of hard brass, while its driv- 
ing shaft bearings are of Tobin bronze. 
The main shaft runs in babbitted bear 
ings, and the vertical shaft of the quick 
return is in wooden oilless bushings 

The question of lubrication for the 
blade is cared for by a pump taking its 
supply, through suitable strainers, from 
the large trough in the base The dis- 
charge pipe is attached to the saw arm, 
moves with it, and so always delivers at 
the same point on the blade for all posi 
tions of the feed. There is storage capa- 
city for a large amount of lubricant in 
each machine. For the size illustrated, 
No. 20, this capacity is 11 gallons 

To guard against accidental failures of 
this system the blade dips into a steel pan 
attached to the arm. This is always full 
of lubricant which the saw takes up as it 





revolves. The overflow from this pan 
goes into the trough around the base 








Stock SUPPORT 





An adjustable stock support is made a 


FIG. 3 DETAILS OF THE BLADE ARM 
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rt f the machine, as shown 


These machines are manufactured in 
r sizes, Nos. 13%, 15, 18 and 20. In 
case the size number indicates the 


meter of the new blade used 





New Offices and Factory of the 
Keuffel & Esser Company 


Che fortieth anniversary of the found 
yf the Keuffel & Esser Company, well 
wn as dealers and manufacturers of 
wing, surveying and mathematical in 
iments and supplies, was celebrated by 
dedication of their new buildings at 


ird and Adams streets, Hoboken, N. J., 


July 20 The general offices of the 


mpany are to be moved to the new five 
ry building, which affords much better 
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\fter an inspection of t w plant a 
substantial lunch was served on the upper 
floor of the office building, at which both 
emp] yees ind v sts W ) sent ind 
the best of feeling was l 1 every 
hand 

The “ Tilted Turret ’’ Lathe 

Che accompanying half-tone illustrates 
a turret lathe designed to carry the or 
dinary types of turret tools and short box 
tools and at the same tim allow a very 


long piece of work to be machined with 


Its general features are clearly shown in 


the cut It has a wire feed, self-oiling 
bearings for the spindle oiled from a 
chamber of ample size, a cross-slide for 
back and front tools and a large pan and 


173 

| hus ng ck work may |! 
handled without a1 ndue overhang f 
the tools. Eacl | rret has 
ndepet nt s p I ed t the I I 
the turret slid \ 

lhe machin factured by tl 
Wood Turret M e ¢ pany of Terr 
Haut Indiana 1 e sl illustrated 
kes up neh stock. Other sizes 
ire Cit ( I OT 

) st | > 4 i\ b 1 
mM le DV t \l iss tt stat B | I 
Healt I iTl | I 

iracterist l r lit 

f each clearl t | hroug ill 
these rep ts BS ve ¢ lence 
that most of these conditions « ” ma 
terially improv by th trod i 
> itable 4 itt] | x PP | i > 
pa t cula ly I I tl S¢ s¢s where 





| 
| 





> 
ae ee ae | 














facilities for office work and shipping than 

uld be had in New York, but 127 Ful 
ton street will still be used as the New 
York store 

The dedication exercises were attended 
by all the employees, who were given a 
holiday, by representatives of the press 
ind a few others, and were very pleasing 
n spite of the cutting short of the interest- 
ing address of C. M. Bernegau, the treas- 
irer, by a sudden downpour which had 
been threatening all the morning. The 
music opened with “My Country, ’Tis of 
Thee,” and five large flags were run out 
luring the singing of the “Star-Spangled 
Banner.” 

One of the interesting features was the 
presentation of a clock and a table for 
the directors’ room to the firm by the 
employees as an evidence of their loyalty 
ind good will. 


THE “TILTED TURRET LATHE 


circulating pump for the cutting lubricant 

The novel feature is the turret rhis 
is hexagonal in shape and is mounted on 
its slide rest at an angle of 15 degrees 
with the horizontal It is fitted with 
holes and binder bushings for round 
shanked tools, and its faces are square 
with the spindle. To these faces box tools 
may be attached. By means of the turret 
angle, when a turret tool is swung over 
the slide it is at an angle of 30 degrees 
with the horizontal, thereby permitting the 
use of a larger tool as the clearance over 
the slide is increased 

Another point in the turret design is 
the row of holes below the tools These 
are bored clear through and allow work 
to pass through the turret and back over 
the slide without interfering with the tools 
which might be in the back hole or fast 
ened to the rear face 


lust or fumes are formed at local po 


in connection with machines, vats, tu 


naces, and the like 





Considerable progress is being made in 
Europe in turbine air compressors, Pro 
fessor Rateau having constructed ma 
chines which compress air to six and even 
seven atmospheres, and fifteen compressors 
varying from 800 to 2000 horse-power are 
now on order The efficiency of these 
machines is said to be of the same order 
as that of piston compressors, and, con 
trary to what might be expected, the ma 
chines possess great flexibility in output 
The machines are compounded, compres- 
sors with a single wheel being only suit 
able for an outlet pressure of about one- 


half atmosphere 
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The Award of the Boyden 


Premium 


Franklin Institute 
an announcement of the 


The Journal of the 
for July 


award of the Boyden premium, which was 


contains 


originally offered in 1859, and which has 
believe, advertised in the Jou 
The offer as 
it has appeared in the advertising columns 


been, we 
nal continuously ever since 
of the Journal for more years than most 
AMERICAN MACHINIST re 
member reads: “Uriah A. Boyden, Esq., 
of Boston, Mass., has deposited with the 
Franklin Institute the sum of $1000, to be 


readers of the 


awarded as a premium to any resident of 
North 
experiment whether all rays of light and 
other physical rays are or 


America who shall determine by 
not trans- 
The offer 
was subsequently more specifically defined 


are 


mitted with the same velocity.” 


by the board of managers, limiting it to 
the of the spectrum, known at the 
time the offer was made. 

The award is to Dr. Paul R. Heyl, of 
Philadelphia, the committee of judges 
consisting of Hugo Bilgram, Prof. A. W. 
Goodspeed and Dr. George F. Stradling. 
The nature of Dr. Heyl’s experiments, 
the result of which led to the award of 
the premium, is indicated in the following 
extract from the report of the judges: 

“The applicant, ‘Algol,’ for the Boyden 
premium, has succeeded in demonstrating, 
by experiment, that those of the ultra- 
violet rays of light for which 
transparent, have the same velocity as the 
light rays proper. 

“He reasons that if the velocity of these 
rays were different they would not arrive, 
from a distant source, at the same time. 
For his tests he selected ‘Algol,’ a well- 
known variable in the constellation 
Perseus, as the source of light. By 
means of a diffraction grating he elimin- 
ated all but the rays of a 
known frequency, and by focusing them 
on a sensitive plate, obtained photographs 
of the star. 

“For the purpose of identifying the rays 
so recorded with the visible rays, regard- 
ing the time of their emission, he selected, 
for the time of his tests, the time during 
which the light of this star shows the 
peculiar phenomenon of fading and recov- 
ering. 
known to be about six hours. 


rays 


glass is 


star 


ultra-violet 


The period of this variation is 
During this 
period he took a number of photographs, 
one-half hour apart, each exposure being 
twenty minutes, the remaining ten min- 
utes being employed for making the nec- 
essary preparations for the next exposure. 
He thus obtained a number of exposures 
of the same sensitive plate, 
but shifted in position. After developing 
the plate, the successive images plainly 
showed a fading and recovering, and al- 
though the exact location of the minimum 
brightness could not, in the nature of 
things, be absolutely determined, the ap- 
proximate coincidence of the time of the 


star on the 


August I, 1907 


minimum brightness of the visible a1 
the photographed rays 
These tests were repeated a number 
times to eliminate the possibility of err 
and also to take in a certain range of ti 


was obvio 


ultra-violet rays, and since favorable 
portunity for making these tests is 
frequent, the investigation extended 0\ 
a period of two years. 
“The applicant then 
Assuming that the photograpl 
minimum 


reasoned as f 
lows: 
did not exactly coincide wit 
the observed visual minimum, their diffe: 
ence did certainly not exceed an hour, a1 
since the distance of Algol is no less tha 
forty light years, the difference of the v: 
ultra-violet 
rays could not exceed one part 
This 
equality to all intents and purposes.” 

It will be observed that the 
the problem is not a complete one, as 
relates to the ultra-violet rays only, a: 
not to the infra-red or heat rays of t! 
spectrum. In view, 
length of time during which the offer has 
been standing, the institute is no doubt 
well justified in making the award, whil 
the determination is certainly a creditabl 
addition to the achievements of Americar 
scientific men. 


locities of the and the visu 
in 250,00« 
establish 


close approximation 


solution 


however, of the 





Thomas J. Clark 


Thomas J. Clark, treasurer of the 
Chicago Flexible Shaft Company, and 
president of the Clark & Stewart Manu 
facturing Company, Chicago, Illinois, died 
at Bryan, Ohio, Monday evening July 15, 
from an having been thrown 
from his touring car, Thursday July 11, 
he being a contestant for the trophy of 
the Glidden Tour. Mr. Clark’s body was 
brought to Chicago on Tuesday, July 16, 
and he was buried from his residence on 
Diversey Boulevard, Thursday, July 18 

Mr. Clark was only 38 years of age 
and had wonderfully successful 
in business, as the Chicago Flexible 
Shaft Company had established branches 
all over the world. 

The firm of the Clark & Stewart Man 
ufacturing Company was organized for 
the purpose of manufacturing speedom- 
eters. Mr. Clark’s affability of manner won 
for him an unusually wide circle of busi- 
ness associates and friends, and his un 
timely death will be most universally re- 
gretted by all with whom he was asso- 
ciated. He is survived by his wife and 
one child, a boy 3 years of age. 


accident, 


been 





In melting brass or similar metals, too 
strong a heat is detrimental. Portions of 
the metal exposed will be melted and oxi- 
dized before the remainder is melted. The 
best practice is to have the metal melt as 
uniformly as possible so that all portions 
become liquid at about the same time. 
This avoids overheating any portion of it 
—The Brass World. 
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io New ‘Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 


THE LATEST INFORMATION 
, A New Radial Drill the sectional view, into mesh with the obtained in this way. The back gears 


“J 


uw 

















ip proper gears mn the intermediate shaft; are br ight nt play by tl ever at the 
on eee and the three changes obtained in this base of the imn, and this lever also 
iff [he main feature of this radial drill way multiplied by those of the first driv- brings the gear on th nter shaft into 
1umber of speed changes, and the way ing shaft give 12 changes of speed. These 

th which they are obtained. The spindle ,,, again doubled by means of the back D 1 

\ s 24 changes of speed, and for each of wears, so that the entire 24 changes are I 
1S these there are eight changes of automatic | i — \ 
00x feed provided Any of these can be in- = =~ ) 
sh tantly changed while the driving belt is m | I< 

n motion, the change being positive and T meeeties th 

n without noise or shock. | E ae: 
as } In front of the feed box at the base two = . 

al long levers are sh wn, and these control ; bf : } he 

tl four changes of speed The small lock | | | 

tl ng lever shown between the two longer ea ms : ke. 

h ers prevents more than one change be . EE 66 SS i —— ss eS ‘ ee 
oubt g made at one time Each long lever i“ 
vhil erates a double-throw clutch, which | } 
tabl brings the proper gears into play through 
"ical n intermediate shaft in the gear box, a 

' —— t } emma 
wn in Fig. 2, to produce vhe desi zs 


In addition to these, the small lever on No.4 i so. I 
right side of the: feed box brings the lccsammenall No.2 
gears D, E and F, which are shown in ; SECTION OF SPEED 











ap 
cible 


ches 














fan 
for 


lom- 


FIG. 3 TOP VIEW OF ARM, SHOWING FEEDING 
MECHANISM 
won 


} } } } ] : 
mesh with the gear on the elevating screw 
oer iting rew 


when it is required to rais rr lower the 
un l é lower 


nA arm 

rei When the elevating screw is reversed 

“ie while low i the arm, the gears D and 
G, in Fig. 2, are in mesh in the feed box: 
this causes the upper shaft of the feed 
box to reverse without the aid of any 

to intermed geal The column in thi 

sO 


machine does not revolve, but is made in 














OX! ne pt ind bolted fast to the base 
The Four web aid xtending its entir 
t as length ld t t gth and p 1 
ions to sisting thi t f drilling, re 
ime gardless of int of th n 





FIG. I. A NEW RADIAL DRILL upper brace as clos« possible t 








l t Ww ¢ 
his prevents twisting of th 
‘ ] stl t upW ) Ss 
yindl to drilling | top 
ler bearings, and supports 
1) } t l) g cay ible rT mak lg 
| yout the lun f des l 
| \ both be instant] ked by tl 
ding t any desired point 
is \ 1 at aln t times the 
] ting weed by S Vv p led with 
ye | os 
Ch pind s of ib teel, 1 id 
d terbalanced | quick ad 
1 | ret l n WW t pl , Sl l f I t ik 
ie p weal It n be st pp 1, started 
d ré sed for tapping by the long 
ver, show front of the head, which 
pr it tw sell liust ng 1 isel ss lt 
tion tches located behind it. When used 
for tapping it mpossible to engage 
either automatic or lever feed acciden 
tally, and the breaking of taps is avoided 
n this way There is also an adjustable 
gage nut which causes the spindle to slip 
when the tap reaches the bottom of a 
hole 
Lhe t matic feed is positive f Ir the 
drill spindle when high-speed drills and 


reamers are in use, and at the same time 


permits a feed being used where desirable, 


the operator easily changing from one to 
the other. This feed is shown in Fig. 3, 
where the round plate with its circles of 
steel pins is located above the spindle 
gear, these pins engaging with an invo 


shown. This drives 


shaft, the 


lute steel pinion, as 


the horizontal worm speed of 


this being varied by means of the knob 


below the lower hand wheel. This knob 
is fastened to a rod which extends 
through the center of the vertical feed 
shaft, and has teeth cut on the upper 
end; these engage with a sliding rack to 


hold the steel pinion at any desired point 
on the large plate, according to the speed 
wanted 

Che sp] 


and by means of a ring nut can be 


] 


wheel it half 


] rcked 


feed shaft for positive feed 


upper worm has a 


to the vertical 


or slightly released if friction feed is re 


quired Chere is an automatic trip with 
a safety strap to prevent the feeding of 
the spindle after it has reached the limit 
of its travel here is also a graduated 
bar on the counterbalance weight which 
can be set to zero when the drill enters 
(his bar has several adjustable dogs to 
trip the feed as often as desired, and 
these do not interfere with the spindle 
travel These can also be tripped by a 
lever on the vertical feed rod 

Letters and numbers are cast near the 
levers to show the operator how they 


should be moved for proper speeds, a list 


of being given on the bronze plate 
fastened to the arm 


This 
Machine 


built Mueller 


Tool Company, Cincinnati, Ohio. 


is by the 


machine 
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Sensitive Radial Drill Press turnished with the machine, to be us: 
in drilling small work, to bring it to t 
ist Detlcead ta dubee 4 proper hight to be drilled easily by t 
ly tage t S1zes t dri that depend ve 

speer on fe 1 for their ef Phe rn } be raised and wered | 

ficiency. . f ‘ incl in (~is screw it the side of th colu nn 
diameters With this end in view thx nay be held in the proper position by 
friction in the bearings has been reduced Screw at the side of the arm Che arn 
t minimum by tl use of balls. and lso provided with a hole for receivi 
the driving is done by a single belt, elim the guide bar of a tapping fixture, ai 
inating the use of gears. A patentedidler the column which supports the arm m 

FIG. I, SENSITIVE RADIAL DRILLER 

device, best shown in Fig. 2, makes it be locked in any position desired by tight- 


possible to use a single belt in the drive, 


without interfering with the moving of 
the arm in an arc of 180 degrees, uniform 
tension being maintained on the belt, at 
the same time gears are not required. 

\ round table upon which the work is 
balls, 


it easy, when used in connection with the 


placed, revolving freely on makes 
swinging arm, for the operator to bring 
the drill to This 
table is provided with a lock to make it 


stationary when desired 


any position desired 


A square table 


ening the screws in the bracket provided 
ior the purpose 

The idler pulleys are arranged to move 
longitudinally upon ways provided for the 
so that 
to tighten the belt within reasonable lim- 


purpose, the idlers may be used 


its There are eight changes of speed, 
and with the recommended speeds of coun 
of and 90 
minute a range of speeds at the drill point 


tershaft 400 revolutions per 


will be obtained which will be found sight 


for both drilling and tapping, these being 
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: 
. is Ik llows 60, 99, 135, 205, 290, 435 cept the post of assistant 1 na r of ft rt ' } , ni \ ' Y- ¢ RR 
50 and 975 \lthough this machine 1s [pternational Pump ¢ pat Harrison. \ ee dip ' 
t joned radial drill. it m ] - , , 
esigned as a dial drill, 1f May ve Ope}: easing terminatior ; ; “On ) » 
mee aw ON. J. A pleasing tet con D. 1 Palmed echanical expert, 
ted as a stationary drill, by locking the ,..4;... wisp \ 
, - - nectioi with 1 | ~ xn | W d e designi t slating 
, : , : g g lating 
d volving table, the arm and the column; ' ? 
> was resen . s I £ foeas ‘ lit ‘ 
; 1 ’ i 7 elg nica iterature prep 
nd the sub-table may be strapped to the | ial uaa Me Ried re Caron 
by evolving table, through the key slots ; \ om 4 FaAWINES, Cie., 1S NOW 
‘ ; . new duties o1 1wust I 4 } " . , 
m i provided for the purpose It is made by ‘ R 232, 280 I vay, New 
vu e Henry & Wright Manufacturing Com F. E. Greene, formerly with the West York ¢ 
- Hartford, Conn., and in it are inco1 inghouse Machine Company, has been ap 
- rated many of the features of their sen pointed Superintendent Gas Engin rr 
Want Ad 
- 

Rate 25 cents a line for each insertion 
fbout sig words make a line No advertise 
menta abbreviated Copy should he sent to 
reach us not later than Friday for the ensu 
ing week's issue inawers addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 





he forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to un 
known correspondents Only bona fide ad 
vertisements inserted under this heading No 
advertising accepted from any. agency, asso 
ciation or individual charging a fee for 
“registration or a commission on wages of 
successful applicants for situation 


Miscellaneous Wants 


Cox Computers, 53 Ann St New York 
Caliper list free.E.G. Smith Co., Columbia, Pa, 


Let us quote you on gear cutting. Iroquois 
Machine Co., Providence, R 





Will buy or pay royalty for good patented 
machine or tool. Box 282, AMeR. MACHINIS1 


We desire a few more machines or special 
ties to manufacture. Box 423, Troy, N. Y 


Machines designed and built Walter 8. 
McKinney, M. E., Broadway, Flushing, N. Y 


Light fine machinery to order; models and 














} electrical work specialty E. O. Chase, New 
ark, N. J 

Special machinery accurately built Screw 

FIG 2 ARRANGEMENT OF IDLERS ON THE RADIAL DRILLER machine and turret lathe work solicited. 


Robt. J. Emory & Co., Newark, N. J 





sitive drill, such as the balanced spindle 


Crive, friction pinion, etc 





A Large Motor-driven Disk 
Grinder 


he illustration shows what is probably 
the largest disk grinder ever built as it 
is driven by a 20 horse-power direct-cur 
rent motor, which weighs a ton of itself 
The controller and starting box are in the 
base of the machine, and the fuse blocks 
on the front as shown 
The machine is equipped with 26-inch 
steel disks, with the patented spiral 
grooves of the makers, C. H. Besly & Co., 


- Chicago, Ill., and also has their adjustable 

tilting table, as shown The size of the 
. machine and its driving power show that 
. the disk grinder has made a field for it 
d self, and that its usefulness is not con 
: fined to small work 





Personal 




















. 
t . . : 

‘ J. D. Bird, Superintendent Gas Engine 
‘ Nepartment, Fairbanks, Morse & Co., Be 
> 


loit, Wis., has resigned his position to ac LARGE MOTOR-DRIVEN DISK GRINDER 
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Special machinery to order Catalog of 
small engines and boilers and engine castings 
10c. Sipp Elec. & Mach. Co., Paterson, N 


We will do your manufaturing for you; 
well established and equipped foundry and 
machine shop Emmert Mfg. Co., Waynes- 
boro, Penn. 

Well established concern will pay royalty 
for several good patented machines or tools 
to manufacture. Emmert Mfg. Co., Waynes 
boro, Penn 

A well equipped machine shop in New 
England of sufficient capacity to employ 200 
men is in a position to take on more work 


Box 186, AMERICAN MACHINIST 


Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 


MacCordy Mfg. Co., Amsterdam, 

Men who operate grinding machines would 
read H. Darbyshire’s ‘Precision Grinding,” a 
$2 book that's worth ten times that money to 
you. Hill Pub. Co., 505 Pearl St., New York. 

Design wanted for a practical, light port- 


able motor, using steam or compressed air; 
can be of either the rotary or recipocating 
type; give full particulars and send blue 
print. Box 230, AMERICAN MACHINIST 


An up to date modern foundry equipped to 


make large work, would like to get in touch 
with machinery builders who are in need of 
heavy gray iron castings; low freight rate to 


Nox 


ill eastern Address 2t2, Au. M 
A well equipped machine shop and foundry 


points 


desires to add to its output by the manu 
facture of articles of brass and iron which 
would find a ready sale in the south; cor- 
respondence invited. Box 122, AMER. MacH 


A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds Apply Box 189, AMER. MacHu 

First-class machine tool company with large 


capitalization wishes toenterintorelation with 

machine tool manufacturers to undertake the 
for Germany Address IF. M. V 

Mosse, Frankfort-on-Main, 


sole agency 
S60 care 
Germany 


Rudolf 


Draftsmen, engineers, learn automobile 


drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street 

Advice; mechanical, practical and _ techni- 


al; tell me your needs, I'll tell you the cost; 
lowest estimates given on fine tools, dies and 
presses for sheet metal goods production; 
have you my books? Jos. V. Woodworth, 
M. E., Arbuckle Building, Brooklyn, N. Y. 
oa oe & 

Arrange with us to do your manufacturing; 
we are thoroughly equipped for all classes of 
machine work, including screw machine and 
punch parts, tools, jigs, etc we also design 
and build to order special and experimental 


machinery. Forest City Specialty Manufac- 
turing Co., Rockford, Illinois. 
Planer hands—C. Ashley, a planer hand, 


“Planer Kinks,”’ for prac- 
and every planer hand 
should get it; $1 postpaid. Hill Pub. Co., 
505 Pearl St., New York. 

Wanted gas engines built; one of the larg- 
est and oldest gas engine firms—located west 

desires to make contract with eastern man- 
ufacturer to build marine gas engines up to 
16x18 multiple cylinder; patterns, drawings 
and initial supervision furnished; must have 
capacity for $250,000 to $350,000 annually. 
Box 207, AMERICAN MACHINIST. 

We have a special proposition for a few 
bright, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 
of the country; no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken; 
we want only practical men who can be de- 
pended on to give the little time required 
each week; further particulars on application. 
Box 102, AMERICAN MACHINIST 


Situations Wanted 


Classification indicates present address of 


has written a book 
tical planer men 


advertiser, nothing else. 
MASSACHUSETTS 

General foreman desiges change: automo- 

biles or light machinery; Box 251, Am. M. 
NEW JERBEY 

Foreman, practical machinist, wishes to 
make a change. Box 238, AMBER. MACHINIST. 

General foreman, excellent toolmaker and 


machinist, designer of labor-saving devices, 
open for engagement. Box 224, Amer. MACH. 

Thoroughly experienced export manager de 
sires position with large manufacturing con 
cern which wishes to build up its export 


AMERICAN MACHINIST 


trade; 15 Address 


> a 


years in the business. 
AMERICAN MACHINIST 
Position as European’ representative or 
salesman wanted by a German expert who 
has introduced and sold American machinery, 
tools, hardware and similar technical lines in 
Europe and other parts of the world; knows 
American business methods and is a thorough 
English student Address “C. D.,” Am. M. 
NEW YORK 
Can act as engineer and New York repre 
sentative as side line. G. E. Hackett, M. E., 





71 Nassau St., New York. 
Draftsman desires position in or about New 
York ; expert tracer and detailer; salary $21; 


A-1 references Box AMER. MACHINIST. 

Wanted—-A position as chief engineer, me- 
chanical and electrical; can furnish the best 
of references by inquiries. Box 183, AM. 

Graduate, 7 years’ experience as drafts- 
man and designer on engine, boilerwork, and 
mining machinery, seeks position. Box 248, 
AMERICAN MACHINIST. 

A-1 mechanic, inventive and 
ability, experienced on high-grade inter- 
changeable work; good manager of men, 
wishes to change Sox 249, AMER. MACH. 

Wanted by a German 23 years of age, 
graduate of German technical school, posi- 
tion as draftsman; 7 months experience in 
this country. Box 237, AMER. MacHuIiNIst, 

Foreman of toolmaking department of a 
large manufacturing company; thoroughly 
experienced in designing and building jigs, 
fixtures and special tools for manufacturing 
high grade interchangeable work, systematic, 
executive ability; can produce best results; 
desires position as assistant superintendent 
or foreman; location immaterial; references. 
Address Box 234, AMERICAN MACHINIST. 

OHIO 

Tool and die maker wants position; experi 

enced in handling men; Canada or Western 


236, 


organizing 


New York Address “M. bk. J.,"” AM. MACH. 

Chief draftsman machine tools wants 
change; technical graduate; 32 years and 
married; A-l references. Sox 215, AM. M., 


First-class mechanical engineer graduated 
in Germany, at present empioyed as designer 
with four years’ shop and eight years’ draw 
«ng room experience on machine tools, wishes 


to change as assistant superintendent. Box 
245, AMERICAN MACHIN.ST 
PENNSYLVANIA 

Two good mechanics would like to work 
in co-operation as salesman and erector. 
Erector,’ AMERICAN MACHINIS1 

Tool and special automatic machinery de 
signer wants position as tool designer, tool 
room foreman, etc; ftirst-class mechanic, age 


30; at present employed as chief draftsman ; 
A-1 references. Sox 250, AMER. MACHINIST. 
grinder; young man thoroughly 
accurate and commercial 
universal grinding and a good repair ma 
chinist experienced in automobile and bear- 
ing work would like to change position. Box 
247, AMERICAN MACHINIST. 

A young man of 12 years’ experience de- 
sires a position as general foreman of wire 
mill, present position foreman of shape wire 
drawing department of a large manufactur 
ing concern; desires change; best of refer- 
ences. Box 253, AMERICAN MACHINIST 

Commercial engineer; a thorough business 
man with technical training desires an execu- 
tive position in the business end of a manu- 


Universal 
experienced in 


facturing concern; experienced and has 
“made good"; best of references; details of 
experience on request. “Commercial,” Am. M. 


Wanted—Position as advertising manager 
with manufacturing concern, preferably in 
mechanical field, by a woman with years of 
experience in that capacity and field, with 
large, representative houses; thoroughly 
competent to handle printing, illustrating and 


the preparation of copy; at present em- 
ployed; reasons for seeking change made 
known to prospective employer. Box 103, 
AMERICAN MACHINIST. 
RHODE ISLAND 
General superintendent’ solicits corres- 
pondence from companies desiriny the ser- 


vices of a practical mechanic and executive; 
highest references. Box 233, AMER. MACH. 
Are you looking for an executive? Have had 
20 years experience as superintendent, pur- 
chasing agent and intermediate mechanical 
positions; at liberty Sept. 1. Address Box 
235, AMERICAN MACHINIS1 
VERMONT 
Advertiser will be open for engagement as 
works manager or mechanical engineer on 
September 1. Address Box 170, AMER. Macu. 
WISCONSIN 
Mechanical engineer and draftsman; 29 
years old, married, with 5 years’ experience 
in boilers, steam turbines, water turbines and 
governors, as well as shop experience, wishes 
position. Box 211, AMERICAN MACHINIST. 


August I, 1907 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 

CALIFORNIA 
wanted; four good floor and 
vise hands; two lathe and planer hands; one 
Gisholt lathe hand; must be first-class all 
around mechanics; open shop; no _ labor 
troubles; good wages: Los Angeles. Answer 
eare F. Charles, 505 Grosse Bldg . 

Wanted—At Throop Polytechnic Institute, 
Pasadena, Calif., instructor in pattern and 
machine shop work, also instructor in me- 
chanical drawing and machine design; prac- 
tical experience and technical training essen- 


Machinists 


tial: representative now in the East can in- 
terview applicants. Box 252, AMER. MACH. 
CANADA 
Wanted—-Toolmakers experienced on fix- 
tures, dies and gages. Address with full 


particulars as to experience, wages required, 
giving definite time as to commencing work. 
Ross Rifle Company, Quebec, Canada. 
CONECTICUT 
Wanted—First-class all-around 
for new and general repair work. 
Machine Co., Danbury, Conn. 
Tool and die makers wanted; a number of 
first-class die makers on punching, bending 
and blanking dies for sheet-brass and steel 
work; also toolmakers, especially on cutting 
teols, such as millers, reamers, taps, etc. ; 
steady employment for the right parties. Ap 
ply at once to The Yaie & Towne Mfg. Com- 
pany, Stamford, Conn. 
ILLINOIS 
Wanted—First-class salesman for high 
speed toois: must be practical man, capable 
of demonstrating tools in shops, factories, 
etc Box 210, AMBRICAN MACHINIST. 
Wanted—A designer experienced on auto- 
matic punch press and die work for small 
parts; concern is progressive and up-to-date ; 


machinist 
The New 


position permanent for right man ; in 
replying, state experience and also give 


age, nationality and salary expected, together 


with references; correspondence confidential 
Box 246, AMERICAN MACHINIST. 
INDIANA 
Wanted—-Five good toolmakers and six 
lathe men; good wages; steady employment. 
The Western Motor Co, Logansport, Ind. 


MINNESOTA 

Wanted—-First-class machinists on lathes, 

planers, floor and vise work; non union men 

only; yearly contracts at 30c. and 40c. an 

hour. Diamond Iron Wks., Minneapolis, Minn. 
MISSOURI 

Few first-class die makers, 
open shop: references required. 
AMERICAN MACHINIST. 

General manager wanted by company man- 
ufacturing light machinery, has fine equip- 
ment and good business; salary commen- 
surate with ability; it is desired that he take 
about $5000 interest in compatiy; commun- 
ications held confidential. Box 244, Am. M. 

NEW JERSEY 

We have increased our plant and desire 

floor and vise hands for day work and lathe 


highest wages, 
Box 214, 


hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J. 


Wanted—Mechanical draftsman on small 
tool and jig work; one experienced in laying 
out cams for Brown & Sharpe automatic 
screw machine preferred; state age, experi- 
ence, and wages expected. Box 241, Am. M. 

NEW YORK 
First-class toolmakers on 
Boxes 7 and 8, 


tools, 
Syra- 


Wanted 
jigs, and fixtures. 
euse, N. Y. 

Wanted-—Draftsman, experienced in ma- 
chine equipment; in replying state age, mar- 
ried or single, if now employed, experience 
and wages expected. Box 218, AmMpr. Macn. 

Wanted—Assistant machine shop foreman 
familiar ‘with latest methods of reduction, 
valves and fittings; must have good executive 
ability to get out work quickly; permanent 
position for right man. Box 219, Amer. MacnH. 

Machinery salesman wanted by an old es- 
tablished New York house to travel princi- 
pony: must be thoroughly experienced. 
amiliar with handling second-hand as well 
as new machine tools. Pox 239, Am. Macn. 

Energetic salesman by iarge house for 
special lines of machinery and tools; must 
pe well connected with the trade and be able 
to build up very promising business; practi- 
cal knowledge of machinery essential: ail in 
formation confidential. Box 240, AM. Macnr 

Toolmaker; a first-class practical tool- 


maker, familiar with all kinds of tool work 
and shop practice: experienced in handling 
men; a good position for the right man; 


write, stating age, experience both as a me- 
chanic and in handling men, and salary ex- 
pected. Addreas “Tools,” 41 W. 34th St., 
New York. 





™M 


ist 
ew 


of 
ng 
ee | 
ng 


.P- 


gh 
le 
2s, 


es Oo 


se 


' te 











\ugust I, 1907. AMERICAN MACHINIST 


OHIO Wanted—Several good tool and die makers pletely 
Wanted—Experienced punch and _ shear 
iftsman; state qualifications, age, and 

yr e cted. sox 70, AMER. 

or = Pt : tes & Lams Wilkes Barre, Pa. tice, fc 

€ JO : @ at on = . . 2 

est type machine; state age, experience and We are just completing the fitting up of leather 
wages. Address Box 243, AMER. MACHINIST. a wt : 

Wanted—Several draftsman familiar with ‘?Y'te applications for employment from ma-_ cago, I 
*. om destenine: state ome pj. Chinists, pattern makers and molders; steady One 
steam hammer designing; state age, exper employment and good wages for reliable and 1 0x14x 
ence, and salary expected. Box 71, Am. M. desirable workmen: when writing give full Toledo 


a modern machine manufacturing plant, and for $6. 


47 


the work of the engineer and machin 


at once; also men who have had experience’ ist; good 
in experimental work on typewriters, adding Address 
MacHINisr. M™achines, etc. The Adder Machine Co., For Sale 


sur 


ll. 


as new; cost $50; will sell for $15 


M. T.," Box 425, Chicago. 
Cyclopedia for modern shop prac 


volumes; bound in green morocco 
Practically new; cost $18; will sell 
Address L. N. O., Box 425, Chi 


10x10x12 duplex steam pump; one 
Rand air compressor one No. 3 
punch press; two hydraulic presses, 


12 


in material 35”x35”. Sbartle 


Middletown, O. 


35-horse-power Gackus gas engine 


To a live young, practical foundry fore- details of experience. The Shepherd Engin- jj take 
man, we will pay $100 per month and 10 per’ eering Co., Williamsport, Pa. Brothers 
nt. of the profits payable weekly; capacity ‘ , 
°5 tons per dav, 10 molding machines, besides : First class molder with experience on med- One 
eavy floor work. Address Box 232, Am. M. — “\° oe c= agen a a a 
*e Pitan -_ eaten . ngs; to the right man amiliar w melt- ‘ice less 
Ss and Faye: pee hig ing iron, and with ability to handle men, po sell very 
are a — oO re more = = 2 = § oye « sition of assistant foreman is open; to re- 995 98] 
Kent, Ohio, to Franklin. Pa. Some of our ceive consideration give full details of experi- For Sale 


one " > ) 
sent employees own their homes in Ohio ence, for whom you have worked, length of house 


with a self-starting device, in ver 
than six months, cost $1800; will 
reasonably. Bowman Auto Company, 
West 49th St ceet 


One 35 kw., 125 volt, Westing 


direct current, direct connected gen 


and do not wish to leave them so are seeking og ee age I 
ther permanent employment here. We time, Rese SS SE, gat wages seeneee e . erator, and 10x10 Ideal engine; absolutely 
therefore offer to qualified persons positions aa” ~ "O17 Sommenes ta scaneenan good as new; $1000 f. o. b. cars Minneapolis 
in our present plant from now until about Oc- Goatias. —_— a 2 — — Janney, Semple, Hill & Co., Minneapolis, 
tober first and permanent positions to those RHODE ISLAND Minn. 

who then move with the plant to Franklin, . : ; For Sale—One 12”x16” center crank auto 
Pa. To such persons who accept service with We are continually adding to our force ex matic engine in good condition; diameter of 


is under the present conditions, we will guar- perienced toolmakers, machinists and drafts- orank 
antee the best permanent positions when our t 1 
Franklin plant is in operation, giving the light, high-grade machinery; good wages and pay gt; 





shaft 4%”; size of driving wheel 


men on special tools, fixtures and models for 49” x45” 


ite 


size of governor wheel 58”x13”"; 
Iron Works make; only reason for 


preference even over present residents of steady employment. Apply to Taft-Pierce replacing it was increase in power plant 
Franklin. Franklin is . ee. — Mfg. Co., Woonsocket, R. | Erie Foundry Company, Erie, Pa. 

of 12,000 i ) S with excellent schools ste : very rofi 

#8, her decilities. “We have r labor For Sale ~An established and very profit 
tro bles in our shops nor have we ever had able manufacturing plant employing about 
— aon a ications . L. Winey 60 men making iron working machinery and 
any. dress communications to C. L. Winey, tools; the business has grown about 60 per 
wi a, Manager, Kent, Ohio. or a e cent. each year, and offers exceptional op 


PENNSYLVANIA 


portunities for greater increase in the future; 
good reasons for selling. Address ““Manufac 


‘ante athe or é boring i . ' . “er,” 
~ waates. 14, ee or ey — For Sale Foundry, wood and iron ma- turer, AMERICAN MACHINIST 
cord. Pa - . : o chine shop. Box 74, Albion, N. Y. For Sale-——Sets of patterns for pulley turn 
’ . ° ; For Sale—Two large Garvin hub machines ing and boring lathe, sizes 30", 42” and 60 
ante Tore rear Cl g de . : ts Oo , ‘ 
Wanted ee Ss a * a~- per b for forming heavy work; will sell cheap, With detail working drawing, and with some 
ment; must have exper ee, api Schacht Mfg. Co.. Cincinnati, O special boring bars and tools; these patterns 
particulars to R. D. Nuttall Co., Pittsburg, Pa. : , were originally purchased from M. C. Hend 


Technical graduate to teach machine de- 


sign and mechanical drawing; location West- oe aaa eer : : , 
ern Pennsylvania . salary $1200 per year. Brookly n. Addre ss B. F., AMER. Mac H. manufacture 
Box 231, AMERICAN MACHINIST. For Sale—Ten volume library covering com Foundr 
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For Sale or will lease to responsible parties ley, Indianapolis, Ind.; a bargain for anyone 
modern equipped brass foundry, located in why wishes ; 


to take up this line of goods to 
them; price $3000 Goldens’ 


y & Machine Co., Columbus, Ga 
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Bending Machinery, Power 
Continued. 
National Machinery Co., Tiffin, 


Ohlo. : s 
Niles-Bement-Pond Co., New York. 


Sellers & Co., Ine., Wm., Phila- 
delphia, Pa. ; 
Swaine Mfg. Co., Fred J., St. 

Louls, Mo 


Bending Tools, Hand 


Estep & Dolan, Sandwich, III. 
Wallace Supply Co., Chicago, Ill. 


Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 


Blocks, Chain 

See Hoists, Hand. 

Blowers 

American Blower Co., Detroit, 
Mich. : 

American Gas Furnace Co., New 
York. hae 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
eago, Ill 

Garden City Fan Co., Chicago, 


General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York 


Roth Bros. & Co., Chicago, IIl. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


General Electric Co., New York. 
Soltmann, E. G., New York. 
Blue Print Paper 


Soltmann, E. G., New York. 


Boilers 


Struthers-Wells Co., Warren, Pa. 


Boiler Setting 


McLeod & Henry Co., Troy, N. Y. 


Bolt and Nut Machinery 

Acme Machry. Co., Cleveland, O. 

Bertram & Sons Co., Ltd, John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., 
ton, Conn. 

Davis Machine Co., W. 
ester, N. Y. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., 


East Hamp- 


P., Roch- 


Waynesboro, 


a. 
National 


Machinery Co., Tiffin, 

Ohio. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 


Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 


Lang Co., G. R., Meadville, Pa. 

Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, Ohio. 

National-Acme Mfg. Co., Cleve- 
land, O. 

Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 
American School of Correspond- 


ence, Chicago, Ill 
Henley Pub. Co. N. W., New 
York 


Hill Publishing Co., New York. 


Piers, Frank, Philadelphia, Pa. 
Boosters 
Burke Electric Co., Erie, Pa. 


New York. 
Co., Ampere, 


Cc & C Electric Co., 
Crocker - Wheeler 

N. J. 
General Electric Co., New York. 
Horseless Age, New York. 





Boosters —Continued 

Northern Elec. Mfg. Co., 
ison, Wis. 

Ridgway Dynamo & 
Ridgway, Pa 

Sprague Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Mad- 


Engine Co., 


and Drilling Ma- 


Horizontal 
Rockford, Ill. 
& John, Rock- 


Boring 
chines, 
Barnes Co., B. F., 
Barnes Co., W. F. 
ford, Ill. 
Beaman & Smith Co., Prov., Rk. 1. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., Cleveland, 
Ohio 


McCabe, J. J., New York 


Motch & Merryweather Machin- 


ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 


New York. 
Mil- 


Niles-Bement-Pond Co., 
Pawling & Harnischfeger, 
waukee, Wis. 
Prentiss Tool & Supply Co., 
York. 
Sellers & Co., 
delphia, Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
Vandyck Churchill Co., New York. 
Whitcomb-Blaisdel! Mach. Tool 
Co., Worcester, Mass. 


New 


Inc., Wm., Phila 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach Tool Co., Spring- 
field, Mass 

Bertram & Sons Co., Ltd., Joln, 


Dundas, Ontario, Canada. 


Betts Mach. Co., Wilmington, Del. 

Bullard Mach. Tool Co., Bridge- 
port, Conn 

Colburn Mach. Tool Co., Frank- 


lin, Pa 


Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J.. New York. 

Niles-Bement-Pond Co., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 


Boring Tools 
Armstrong Bros. 
eago, Ill 
Fairbanks Co., 


Tool Co., Chi- 


Springfield, Ohio. 


Boxes, Tote 
Cleveland Wire Spring Co., Cleve- 
land, Ohio 
Lyon Metallic Mfg. 

Ill 


Co., Aurora, 


Brackets, Lamp 


Standard Welding Co., Cleveland, 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 
Mass. 


Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
National Machinery Co., Tiffin, 


Ohlo 

Prentiss Tool & Supply Co., New 
York. 

Toledo Machine & Tool To- 
ledo, Ohio. 


Co., 





Cabinets, Tool 
Armstrong Bros. Tool Co., Chi- 
eago, Ill. 
Hammacher, Schlemmer & Co., 
New York. 
Metallic Mfg. Co., Aurora, 


Lyon 
Ill 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Calipers 

Athol Mach. Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 


Ernst G., Columbia, 


Athol, 


a. 
Smith Co., 

Pa. 
Starrett Co., L. S., Mass. 


Cams 

Bilgram, 

Boston 
Downs, 


Phila., 
Works, 


Pa 


Hugo, , 
Norfolk 


Gear 
Mass. 
Carborundum 
See Grinding Wheels 

Case-Hardening 


Rogers & Hubbard 
town, Conn. 


Co., 


Middle- 


Cast Iron Brazing 


Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Castings, Brass and Bronze 


Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 
Franklin Mfg. Co., H. H., Syra- 
me 


cuse, 


Castings, Iron 
Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 
Erie Foundry Co., Erie, Pa. 
Fairbanks Co., Springfield, O. 
Farrel Fdry. & Mach. Co., 

sonia, Conn. 
Keystone Stee! Casting Co., Ches- 
ter, Pa. 


& Mach 


An- 


Manufacturers Foundry Co., 
Waterbury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Del. 


United Engineering & Fdry. Co., 


Pittsburg, Pa. 

Castings, Steel , 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Kent & Co., Edwin R., Chicago, 
Ill. 


Keystone Steel Casting Co., Ches- 
ter, Pa. 

Krupp (Thos. 
New York. 


Prosser & Son), 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, 


Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
rote Tool & Supply Co., New 
Oo 


rk. 
Whiton Mach. Co., D. E., 


London, Conn. 


New 


Centers, Planer 


Bartlett. E. E., Boston, Mass. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Woodward & Powell 
Worcester, Mass. 


Hartford, 


Planer Co., 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Cullman Wheel Co., Chicago, Ill. 

Diamond Chain & Mfg. Co., In- 


dianapolis, Ind. 
Link-Belt Co., Philadelphia, Pa. 





Continued 


Ithaca, N. Y 
Hartford, Ct 


Chains. Driving 


Morse Chain Co., 

Whitney Mfg. Co., 

Chisels, Cold 

Hammacher, Schlemmer & 
New York. 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 


Co., 


Chucking Machines 

American Tool Wks. Co., Cin., O 

Bardons & Oliver, Cleveland, O 

Brown & Sharpe Mfg. Co., Provi 
dence, R 


Cleveland Automatic Machine 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnsto Mach. Co., 


Pawtucket, R I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. 
lyn, N. Y 

Brown & Co., R. H., New Haven, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 


R., Brook- 


Cushman Chuck Co., Hartford, 
Conn. 

Goodell - Pratt Co.. Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn. 


Jacobs Mfg. Co., Hartford, Conn. 


Modern Tool Co., Erie, Pa. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Niles-Bement-Pond Co., New York. 


Oneida National Chuck Co, 
Oneida, N. Y. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 


Cleveland, O. 
Co., Wilming- 


Standard Tool Co., 
Trump Bros. Mach 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Westcott Chuck Co., Oneida, N. a. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E., New 
London, Conn. 
Wiley & Russell 
field, Mass. 


Mfg. Co., Green- 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn. 

Davis Machine Co., Ww. P.. 
Rochester, N. Y 


Gisholt Mach. Co., Madison, Wis. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Horton & Son Co., E., Windsor, 


Locks, Conn. 
Niles-Bement-Pond Co., New York. 
Oneida National Chuck Co., 

Oneida, N. Y. 
Skinner Chuck Co., 

Conn. 

Union Mfg. Co., New Britain, Ct. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., D. E., New 

London, Conn. 


New Britain, 


Chucks, Planer 


Bartlett, E E., Boston, Mass. 
Niles-Bement-Pond Co., New York. 


Oneida National Chuck Co., 
Oneida, N. Y. 

Reed Co., Francis, Worcester, 
Mass. 


Skinner Chuck Co., New Britain, 
Conn. 
Westcott Chuck Co., Oneida, N. Y. 


Chucks, Split 


Hardinge Bros., Chicago, III. 
Rivett Lathe Mfg. Co., Boston, 


Mass. 
Westcott Chuck Co., Onedia, N. Y. 


Circuit Breakers 

Copper Wheeler Co., Ampere, 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps . 

Billings & Spencer Co., Hartford, 
Conn. 

Hoggson & Pettis Mfg Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 


Conn. 
Starrett Co., L. S., Athol, Mass. 
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BROWN & SHARPE MFG. CO. 


PROVIDENCE, R. L, U.S. A. 


Cutter Users 


as well as 


Cutter Manufacturers 


‘A combination which furnishes the basis for the produc- 
tion of Reliable Cutters. 


The fact that we are engaged in several lines of work gives 
us the advantage of a wide variety of milling and a chance 
to test our Cutters on many kinds of work. 


B. & S. CUTTERS 


Represent the Results Obtained by Severe Tests. 


When you pick out a B. & S. Cutter you may feel sure 
that it has already stood up under all work for which 
it was intended. 


Cutter List 
Forwarded 
Upon 
Application. 
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Clutches, Friction 


American Tool & Machine Co., 
Boston, Mass 

Caldwell, Son & Co., H. W., Chi- 
cago, Ill. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Johnson Mach. Co., Carlyle, Hart- 


ford, Conn. 
Link-Belt Co., Philadelphia, Pa. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co. 
Patterson, Gottfried 
Ltd., New York. 
Woods Sons Co., T. B 
burg, Pa. 


New York 
& Hunter, 


., Chambers 


Magnetic 
« Supply c~.. 


Clutches, 
Electric Controller 
Cleveland, Ohio. 
Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Standard Welding Co., 
Ohio 


Cleveland, 


Collectors, Pneumatic 


Sturtevant Co., B. F., Hyde 
ass. 


Park, 


Compound, Pipe Joint 
Dixon Crucible Co., Joseph, Jef 
sey City, N. 


Compound, Slushing 


Warren Bros. Co., Boston, Mass. 
Compressors, Air 
Blaisdell Machinery Co., Brad- 
ford, Pa. 
Blanchard Mach. Co., Cambridge, 
ass. 
Bury Compressor Co., Erie, Pa. 


Chicago Pneumatic Tool Co., Chi- 


cago, ° 

Clayton Air Compressor Works, 
New York. 

Custis & Co. Mfg. Co., St. Louts, 
S10. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y 

Independent Pneu. Tool Co., Chi 


cago, Ill 


Ingersoll-Rand Co., New York. 


Sampson & Co., Geo. H., Boston, 
Mass. 
Spacke Machine Co., F. W., In- 


dianapolis, Ind. 


Compressors, Gas 

Ingersoll-Rand Co., New York. 

Conduit; Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction 
ton Centre, 


Cone Co., New- 


Mass. 
Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co. 
Beaver Falls, Pa. ; 

> indel Morris Co., Eddystone, 
a. x 


Contract Work 

Blanchard Mach. 
Mass. 

Iroquois Machine Co., 
= oe 


Co., Cambridge, 
Providence, 


Skinner Ship Bldg. & Dry Dock 


Co., Baltimore, Md. 
Turner Mach. Co., Danbury, Ct. 
Controllers and Starters, 
Electric Motor 


Case Mfg. Co., Columbus, 0. 
Cc roc ker-Wheeler Co., Ampere, 


Electric Controller & Suppl 
Cleveland, O. y's, 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 

Link-Belt (Co., Philadelphia, Pa. 

Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Long & Allstatter Co., Hamilton, 
Ohio. 


Niles-Bement-Pond Co., New York. 
Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 





Corundum 


See Grinding Wheels 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi 


cago, Il. 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. 

Starrett Co., L. S, Athol, Mass 


Counters, Machinery 


Hebert & Co.. J. R.. Brooklyn, 
Veeder Mfg. Co., Hartford, Ct 


Countershafts 


Almond Mfg. Co., T. R., Tsrook 
, 2 
Coates Clipper 
ter, Mass. 


Mfg. Co., Worces- 


Evans Friction Cone Co., Newton 
Centre, Mass. 
LeBlond Mach. Tool Co., R. K., 


Cincinnati. O. 
Mossberg Wrench Co., 
Falls, R 
Norton Grinding Co., 
Mass 
Smith 
Mass 


Central 
Worcester, 


Countershaft Co., Boston, 


Friction 
Newton 


Countershafts, 
Evans Friction Cone Co., 
Centre, Mass. 

Wilmarth & Morman Co., 
Rapids, Mich 
Countershafts, 
Changing 
Evans Friction Cone Co., 
Centre. Mass 
Gisholt Mach. Co., 


Grand 
Speed 

Newton 
Madison, Wis. 


Counting and Printing 


W uecels 


Franklin Mfg. Co., H. H., Syra 
cuse, N. Y 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 


Almond Mfg. Co., T 
lyn, N. Y 

Caldwell & Son Co., H. W., 
eago. Ill 

Chisholm & Mfg. Co., 
Cleveland, O 


R., Brook- 
Chi 


Moore 


Davis Machine Co., w Ps 
Rochester, N. Y 

Electric Controller & Supply Co., 
Cleveland. Ohio 


Link-Relt Co.. 
Nicholson & Co., 
tarre, Pa 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter 


P eer, Pa. 
. Wilkes 


Ltd., New York 

Sellers & Co., Inc., Wm., Phila 
deInhia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa 

Wood's Sons Co., T. B.. Cham- 
bersburg, Pa. 

Cranes 

Box & Co., Alfred. Phila., Pa. 


Brown Hoisting Mach. Co., Cleve- 


land, Ohio. 
Byram & Co., Inc., Detroit. Mich. 


Case Mfg. Co., Columbus, Ohio. 


Chicago Pneumatic Tool Co., Chi- 
cago, ° 

Chisholm & Moore Mfg. Co., 
Cleveland, i 

Cleveland Crane & Car Co., Wick- 
life, O 

et a Forgings Co., Oakmont, 
» 
a. 

Curtis & Co., Mfg. Co., St. Louis, 
Mo 


New York. 
Mon- 


Frevert Machinery Co., 

General Pneumatic Tool Co., 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S.. Cincinnati, O. 

Pawling & Harnischfe ger, Milwau- 
kee, Wis. 


Sellers & Co., Inc... Wm., Phila- 
delIphia, Pa 
Smith Fdry. & Supply Co., J. D., 


Cleveland, O 
United Engineering & 
Pittsburg, Pa 
Vandyck Chure hill C o.. 
Yale & Towne 
York. 


Fdry. Co., 


New York. 
Mfg. Co., New 





Crank Pin Turning Machines 
Niles-Bement-Pond Co, New York. 


Underwood & Co., H. B., Phila., 
Pa. 

Crank Shafts 

tethlehem Steel Co., So. Bethle- 


hem, Pa. 


Krupp (Thos. Prosser & Son), 
New York. i 2 
Standard Connecting Rod Co., 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa. 


Crucibles 


Dixon Crucible Co., 
sey City, N. J 
Obermayer Co., 


Joseph, Jer- 
‘s., Cincinnati, O. 


Crushers 


Farrel Fdry. & Mach. Co., 
nia, Conn. 


Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 


Anso- 


Cupolas, and Ladles, Foun- 
dry 

Byram & Co., Inc., Detroit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 
Bay State Stamping Works, 


cester, Mass. 


Besly & Co., 
ii 


Wor- 


Chas. H., Chicago, 


Elliott Chemical Works, Newton, 
Mass. 
Lunkenheimer Co. 
Williams Valve Co., Db. 
cinnati, O. 
Winkley Co., Mich. 


Cincinnati, O. 
T., Cin- 


Detroit, 


Cups, Grease 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O 
Cutters, Milling 
Adams Co., Dubuque, Iowa. 
Becker-Brainard Milling 
Co., siyee Park, Mass. 
Boker & ¢ Hermann, New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Twist 
land, O. 
Hardinge Bros., 


Mach. 


Drill Co., Cleve- 


Chicago, Ill. 


Harrison & Knight Mfg. Co., 
Newark, N. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 


Rogers Works, Glouces- 


Jno. M., 
ter City, N. J 


Standard Tool Co., Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 


Mass. 


Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi- 
cago, Ill 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, III. 
Brown & Sharpe Mfg. 


dence, R. I. 


Co., Provi- 


Davis Machine Co, W. P., 
Rochester, N. Y. 

Hill, Clarke & Ceo., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Prentiss Tool & Supply Co., 

York. 
Tindel-Morris Co., 
Vandyck Churchill Co., 


Cutting-off Tools 


New 


Eddystone, Pa. 
New York. 


Armstrong Bros. Tool Co., Chi- 
cago, . 
Billings & Spencer Co., Hartford, 


Conn. 
Fairbanks Co., Springfield, Ohio. 
Fitchburg Machine Works, Fitch- 
burg, Mass 


O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 





Continued, 
Spring 


Cutting-off Tools 


Western Tool & Mfg. Co., 
field, Ohio. 


Cyclometers 
Veeder Mfg. Co., Hartford, Ct. 


Diamond, Tools 


American Emery Wheel Co., Prov 
idence, R. 
Bridgeport Safety 
Co., Bridgeport, 
Dickinson, Thos L., 
Safety Emery Wheel Co., 
field, Ohio. 
Superior Corundum 
Waltham, Mass. 
Dies, Sheet Metal 
American Tube & Stamping Co., 


Bridgeport, Conn. = fas 
Bliss Co., E. W., Brooklyn, N. Y. 


Globe Machine « Stamping Co., 
Cleveland, Ohio. 
Kent & Co., Edw. R 


Emery Wheel 
Conn. 

New York. 
Spring 


Wheel Co., 


., Chicago, Ill. 
Central 


Mossberg Wrench Co., 
Falls, R. I. 

Risdon Tool Works, Waterbury, 
Conn. 


Swaine Mfg. Co., Fred J., St. 


Louis, Mo. 


Toledo Machine & Tool Co., To 
ledo, Ohio. 

Dies, Sub-Press 

Waltham Machine Works, Wal 
tham, Mass. 


Dies, Threading, Opening 

Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson 
Springfield, Vt. 


Machine Co., 


Modern Tool Co., Erie, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Risdon Tool Works, Waterbury, 
Conn. 

Dowel Pins 

Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 

phia, Pa. 
To- 


Economy Drawing Table Co., 
ledo, Ohio. : 
Mittineague Paper Co., Mittin- 

eague, Mass. , : 
Soltmann, E. G., New York. 
Drawing Materials 
Alteneder & Son, Theo., Philadel- 
phia, Pa. ’ 
Mittineague Paper Co., Mittin- 
tineague, Mass. 
Noyes Mfg. Co., Waynesboro, Pa. 
Soltmann, BE. G., New York. 
Technical Supply Co., Scranton, 
a. 
Drafting Machines 
Universal Drafting Mach. Co., 


Cleveland, 0. 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Boynton & 
Mass. 

Goodell-Pratt 


Plummer, Worcester, 


Co., Greenfield, 


ss. 
Ingersoll-Rand Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate Mach. Co., Dwight, Hart- 
ford, Conn. 

Drilling Machines, Boiler 

American Tool Wks, Co., Cin. O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 

Foote-Burt Co., The, Cleveland, 
Ohio. 


Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, b 

Dallett Co., Thos. H., Phila. Pa. 

Independent Pneumatic Tool Co 
Chicago, Ill. 
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LANDIS 
Grinding 
Machines 


have great Productive Ca- 











pacity. The belts being 

wide and the speeds pro- 

portionate — the proper 

‘ > condition is readily ob- 

: tained for maximum out- 
ee, SS Se Same put. 


Landis Machines have ingenious mechanical devices and being so constructed, 
they prove their utility as a manufacturing tool when put in service. Below we give 
an example of Harveyized Conical Rolls, such as are used in railroad construction 
work. This job was done on a Landis Plain Grinding Machine for one of the larg- 
est firms in the country, who had practically given up obtaining such results as they 
now realize. 
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HARVEYIZED CONICAL ROLLS. 


Diameter large end 4°<"; Dia. small end 2 11/16". Length of taper 8% 
.027 removed from taper, gauge fit, in 44% minutes. End bearings .015" removed in 
1 minute; total 544 minutes. 


LANDIS TOOL COMPANY, Waynesboro, Pa., U.S.A. 


AGENTS—W. E. Flanders, 309 Schofield Building, Cleveland, O.. and 933 Monadnock Block, Chicago, Il Walter H. Fos 
ter Co., 114 Liberty St., New York. C wv. Burton, Griffiths & Co., London Schuchardt & Schutte, Berlin, Vienna, Stock 
holm, St. Petersburg Alfred H. Schutte, Cologne, Brussels, Liege, Milan, Paris and Bilbao A. R. Williams Machinery 
Co., Toronto. Williams & Wilson, Montreal, ‘Cannan 
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Drilling Machines, Multiple | 
Spindle 
American Tool Wks Co., Cin. O. 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill : 
Baush Mach. Tool Co., Spring- 

field, Mass. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., Cin 


cinnati, O. 
Foote-Burt Co., 
Ohio 


The, Cleveland, 


Fosdick Mach. Tool Co., Cin., O 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 

Hill, Clarke & Co., Inc., Boston, 
Mass 


Marshall & Huschart Machry. Co., 
Chicago, l. 

McCabe, J. J., 

Moline Tool Co., 

National Machine Co. 
ford, Conn. 

Newton Mach. Tool Works, 
delphia, Va 

Niles-Bement-Pond Co., 


New York. 
Moline, 
The, 


Ill 
Hart- 


Phila- 
New York. 


delphia, Va 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply’Co., New 
fork. 

Reed Co., Francis, Worcester, 
Mass. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Mach. Co., Hart 
ford, Conn. 

Drilling Machines, Port- 
able 

Cincinnati Elec. Tool Co., Cin., O. 


Coates Clipper Mfg. Co., Worces- 


ter, Mass. 


Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Mach. Co, Cincin., O. 

Ingersoll-Rand Co., New York 

Niles-Bement-Pond Co., New York. 

aes * Mfg. Co., Binghamton, 

U. 8. Electrical Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. 

Baush Mach. Tool Co., Spring- 
fleld, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Co., Cin., O. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

whenberg Machine Works, Fitch- 
burg, Mass. 


Foote-Burt Co., 
Fosdick Mach. 
Gang Co., 


Cleveland, O. 
Tool Co., Cin., O 
Wm. E., Cincinnati, O. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & MHuschart Machry. 
Co., Chicago, Il. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co., New York. 


Prentice Bros., Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
_delphia, Pa. 

Vandyck Churchill Co. New 
York. 


Drilling Machines, Turret 


Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Boynton & Plummer, Worcester, 
Mass. 
Cincinnati Mach. Tool Co., Cin- 


cinnati, O. 


Davis Machine Co, W. P., 
Rochester, N. Y. 
Fosdick Mach. Tool Co., Cin., O. 


Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J 





Drilling Machines, Upright 
Continued 


Harrington, Son & Co., Edwin, 


Philadelphia, Pa 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, : 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
National Machine Co., 
ford, Conn 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-l’ond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


The, Hart- 


Prentice Bros. Co., Worcester, 
Mass. 
Prentiss Tool & Supply Co., New 
York. 
Reed Co., Francis, Worcester, 
Mass 
Robertson Mfg. Co., Buffalo, N. Y. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Sibley Machine Tool Co., South 
Bend, Ind. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Co., Newark, 


Sloan & Chace Mfg. 
N. J 


Taylor & Fenn Mach. 
ord, Conn. 

Vandyck Churchill Co., 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Co., Hart- 


New York. 


Drills, Center 


Morse Twist Drill & Machine Cu., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., 

Standard Tool e.. 


Prov., RB. I. 
Cleveland, O. 


Drills, Hand 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Cincinnati Electrical Too) Co., 
Cincinnati, O. 

Dallett Co., Thos., H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cincin, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. §S. Electrical Tool Co., Cin- 


cinnati, O. 


Drills, Pneamatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Chisholm & Moore Mfg. Co., 


Cleveland, O. 
Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 
General P neumatic Tool Co., ‘Mon- 
tour Falls, N. Y. 
Pneu. 


Independent Tool Co., 
Chicago, III. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


Drills, Rail 


Bertram & Sons Co 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 
York. 
Standard 


., Ltd., John, 


Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, ' 

Billings & Spencer Co., Hartford, 
Conn. 

Hisey-Wolf Mach. Co., Cin., O. 

Keystone Mfg. Co., Buffalo, N. Y. 

Parker Co, Chas., Meriden, Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City. 

Standard Tool Co., Cleveland, O. 


Drills, Rock 

Ingersoll-Rand Co., 

Northern 
Madison, 

Drill Speeder 

Graham Mfg. 
 & 


New York. 
Electrical Mfg Co., 
Wis 


Co., Providence, 
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Drying Apparatus 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 


Burke Eectric Co., Erie, Pa. 

C & GC Electric Co... New York. 

Crocker-Wheeler Co., Ampere, 
N. 

Eck Dynamo & Motor Co., Belle- 
ville, N. J. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

a Elec. Mfg. Co., Madison, 


Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Roth Bros. & Co., Chicago, II. 
Sprague Elec. Co., New York. 
Sturtevant Co., B. F.. Hyde Park, 


Mass. 
Triumph Electric 
Westinghouse Elec 

Pittsburg, Pa. 


Co., Cincin., O. 
& Mfg. Co., 


Electrical Supplies 


oe. Jr. & Co., Jas., Louisville, 


E lectric Controller & Supply Co., 
Cleveland, O. 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madison, 
Wis. 

Roth Bros. & Co., Chicago, III. 

Sprague Elec. Co., New York. 

Triumph Elec Co., Cincinnati, O. 


wogeer Elec. Mfg. Co., St. Louis, 

+10. 

Weston Elec. Instrument Co., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Mac-_.inery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 


Clark, Jr. & Co., Jas., Louisville, 


y. 
Crescent Forgings Co., Oakmont, 
Pa 


Electric Controller & Supply Co., 


Cleveland, O. 
Hisey-Wolf Mach. Co., Cincin., O. 


Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth, Bros. & Co., Chicago, III. 

U. 8S. Electrical Tool Co., Cincin- 
nati, O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Morse, Williams & Co., Phila.,Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 


American Emery Wheel 
Providence, R. I. 

Bay State Stamping Co., 
ter, Mass. 

Desmond-Stephan Mfg. Co., 
bana, O. 

Diamond Saw | Sumaing Works, 
Buffalo, N. 


Co., 
Worces- 


Ur- 


Dickinson, Thos L., New York. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O. 

Standard Tool Co., Cleveland, O. 

Superior Corundum Wheel Co., 
Waltham. Mass 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, III. 

Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Conn. 

Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Lunkenheimer Co.. 
Williams Valve 
cinnati, O. 


Cincinnati, O. 
Co., D. .. Cin- 


Engineers, Mechanical and 
Electrical 

Crocker - Wheeler Co., Ampere, 
N. J. 

Dodge & Day, Philadelphia, Pa. 

Merritt, Jos.. Hartford, Conn. 


| Engines, Gas and Gasolen: 


| Mach. Co., Bridgeport 
Conn 

| Backus Water Motor Co., New 

| ark, 

| Blaisdell Machinery Co., Bra 
ford, Pa. ; 

| Grant Mfg. & Mach. Co., Bridg 
port, Conn. : 

Jacobson Mach. Mfg. Co., Wa 
ren, Pa. 

Olds Gas Power Co., Lansir 
Mich, ‘ 

Remington Oil Engine Co., Sta: 
ford, Conn. 

St. Marys Mach. Co., St. Mary 


Ohio. 


Struthers-Wells Co., Warren, P 


Engines, Marine 


Remington Oil Engine Co., Star 
ford, Conn. 

Engines, Motor : 

Franklin Mfg. Co., H. H., Syr 
euse, N. Y. : 

Olds Gas Power Co., Lansing 
Mich. 

Engines, Steam 

American Blower Co., Detroit 
Mich. : 

Buffalo Forge Co., Buffalo, N. \ 

Garden City Fan Co., Chicago 
Ill. 

Ridgway Dynamo & Engine Co 
Ridgway, Pa. ‘ 

Struthers-Wells Co., Warren, Pa 


Sturtevant Co., B. F., Hyde Park 


Mass. 


Engravers 
Bormay Engraving Co., New York 


Engraving Machinery 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition Machinery 


Philadelphia Bourse, Phila., Pa 

bxpanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

Lyon Metalic Mfg. Co., Aurora, 
Ill 

Fans, Electric 

Crocker-Wheeler Co., Ampere, 

Diehl Mfg. Co., Elizabethport, 
N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi 
son, Wis. 


Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 
American Blower 
Mich. 
Buffalo Forge Co., 
Crocker - Wheeler 
I J 


Co., Detroit, 


Buffalo, N. Y. 
Co., Ampere, 


Chicago, Ill. 
New York. 
Hyde Park, 


yarden City Fan Co., 

General Electric Co., 

Sturtevant Co., B. F., 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 


New York. 
Heller Bros. Co., 
Nicholson File Co., 


Newark, N. J. 
Prov., R. I. 


Reichhelm & Co., E. P., New 
York. 
Filler, Iron 
Clark Cast Steel Cement Co., 
Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 
Filing Machines 
Co., Rochester, 


Cochrane-Bly 
— = 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Henry & Wright Mfg. Co., Hart- 


ford, Conn. ‘ 
Simplex Mfg. Co., New York. 


Fire Brick 


McLeod & Henry Co., Troy, N. Y. 
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Storage in a Large Concrete Machine Shop 


Fire-resisting Racks, Boxes and Other Storage Devices in the Plant 
of the United Shoe Machinery Company, at Beverly, Massachusetts 





B Y 


[he question of storage systems and 
jevices for material and product is one 
which is too often slighted in manufactur- 
ing plants, for while there results econ- 
ny both of time and material from their 
ise, it is difficult to estimate or foretell 
the saving when the matter is up for dis 
cussion; thus it is an element of factory 
rganization which is often allowed to 


irift along without intelligent action, as it 


ie i P 


4-56 screw, or it might be a casting 
weighing several hundr« 
thousand pounds. Many parts were asso 
ciated by list numbers which differed 


widely in size, yet must be stored in bins 


or racks in consecutive order as far as 
possible. In addition to all these finished 
parts were the same parts in process, the 
tools to manufacture the ind the raw 


materials from which they were made 
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FIG. I 


s considered an unnecessary refinement or 

detail of system falling in the despised 
lass of red tape 

The greater the variety of material in 
ise the larger the number of pieces made, 
the wider the variations of size between 
lifferent associated parts, the more com 
plex this question yf storage becomes, and 

the same time the more necessary 15 
the solution. When the 
ilyses were compiled by the engineers 01 
the United Shoe Machinery Company in 


preliminary an- 


regard to storage, they found that there 
were upward of 70,000 different kinds of 
parts under different list numbers to be 


‘ared fc yr 


might be from 10 to 100,000 pieces to be 


} 


Under each list number t!] 


{ae 
I 


stored, and a piece might be a smal] N 





A L FOR D 


in machi 


experience 


storage dev 
‘ ti sw 
nar ‘ 
t 1 

wernt 1 


e taken u 


s time, and the 


intormation as to 


insatisfactory 
pasa 


kinds of 


from metal. Spec 


these various 
nd the devices 
Ise [wo 

















RAR STEE | KS 

The buildings wet nsti ed of rein 
forced concrete, no fire insurance was to 
be carried upon them or their contents; 


and it was therefore illogical to construct 
the racks, bins, boxes and other storage 
devices of anything except fire-resisting 
materials This, of irse, called for 
metal construction [he existing fac- 
tories had practically nothing which was 
available, for their nstructions in re- 
of wood, and 


rard to s 


torage were n 


even if it was desired to make use of 
them, the cost of taking them down, 


transporting and setting them up again in 
the new plant would have been much 
greater than their val 

Metal racks, boxes, and st 


in general had been used, but very little 


Tage devices 


cient to care 
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MATERIAL STORAGE 


Raw 


Under this heading will be 
stock, 


ind wire 


considere:} 
stock, 
General supplies 


storage for bar sheet casi- 
ings, forgings 
will not be considered as their methods of 


handling present no unusual features. 


SAR 
We call attention to the » half-tones, 
1 and 2, showing two different types 
7 he de- 


1 was made for the Beverly 


Figs 
of racks 


for holding bar steel 
sign of lig 
plant, while the design in Fig. 2 was de- 
veloped at the older factories of 
the company, and the racks there photo- 


one of 


graphed were removed from the factory 


where they were in use and set up at Bev 
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frame is 16 feet. These vertical frames 
are fastened together on the sides and top 
by means of triangular bracing made from 
heavy flat steel. The base of each frame 
is a heavy I-beam carried on a wide plate 
of steel. This plate is used in order to 
distribute the enormous load over a large 
enough floor area to get the proper bear- 
The ends of the frames are 
up- 
horizontals 


ing support 


small channels The intermediate 
flat the 
throughout are round bars. Upon some of 


placed 


rights are bars and 


these horizontal round bars are 
short pieces of standard pipe cut in be- 
the flat and acting as 
spacers for these verticals. There is suffi- 


rack so that bars 20 


tween verticals 


cient room behind the 
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are carefully sorted and put into individ 
ual They are indicat 
by different markings on the end of tl 


compartments. 


bar, these markings being put on wit 
It might be noted in pas 
separat 
compartments, 17 in a horizontal directio 
and 
the top of the rack. 

The detailed construction 
needs no explanation. 
cal pieces of extra-heavy pipe carried « 
base; clamped thereto is 
series of cast-iron arms divided into se 
tions by steel pin 
These sections are of about the same siz 
as the sections of the larger rack which 


colored paint. 
ing that this rack contains 170 


IO in a vertical direction, includi: 


of Fig 


It consists of vert 
an I-beam 


means of vertical 














needless 


erly. It is 


shown by 


( heaper, 
and 
than the 


racks an 


racks as 


more economical ume 


generally more 
thers 
effort 


uld easily 


was m: to u mate Is which 


kets, and 

meet thes« 

bar steel were used to a ere 

the various kinds of 
A study of the half-tone, 

that this rack is constr 

entirely of structural shapes and flat and 


onstruct 
show 


round bars There are four vertical 


frames, the same as the one shown in the 
front of the rack, placed equal distances 


apart, so that the total depth of the rack 


oo 
- wm 


a) 
ss, 
a 
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- 
SEP: 
A 




















feet long can placed in any compart- 
width of the rack, 


about 16 


ment desired Che 


looking along the face, is feet, 


12 feet 


and the hight The strength is 
sufficient to support the load in the rack 
provided should be 


every compartment 


steel It 
tone that the rack was very 


when the 


filled with bar will be seen 


from the half 
well filled 
taken 


[here 


photograph was 
are four of these large racks in 


use, carrying many sizes in rounds, 


Hats, and in many grades of 
tool steel, 


screw stock, cold rolled, special steel, and 


squares and 
steel, bessemer, open-hearth, 
In all, there are in storage in the 


2500 tons 


so on 
rough-stock department about 


of steel The different grades and sizes 


SHEET-STEEL RACK 


has been described and are used for the 
same purpose and in the same way. 
One point of waste where large quanti 
of steel handled is in the short 
If a toolmaker comes to the stock 


ties are 
ends. 
room and wants a short piece of tool steel 
or of any other kind of steel, it is often 
much easier for the attendant to cut off a 
piece from the end of a long bar than to 
kunt up a short piece which may be of 
just about the right length and just as 
serviceable. In the stock room which we 
are describing this feature is cared for by 
what is called a short-end rack. This is 
a rack having a skeleton steel frame sim 
ilar to the design shown in Fig. 1, but the 
lined with sheet steel, 
In these 


compartments are 
so as to make an open-end box. 
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compartments the short ends of the va- 
rious kinds of steel are properly sorted 
out and classified, so-that if anyone wants 

, short piece of any grade at any time, it 
can be taken from this short-end rack in 

ad of cutting a full-length bar. The 
economies from this method are obvious 

In front of these racks is a set of plat 
form scales for weighing incoming and 
outgoing material; nearby is the cutting 
ff department, equipped with cold-saws 


cutting bars to required length as the 
The department is 


rders may call for. 


so. plentifully supplied with special 


trucks for the material 


transporting 
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0. PORTABLE RACK 





FIG 





A 





throughout the department and to what 


ever places it may be desired. 


A Rop Rack 


Fig. 3 shows a rack used for storing 
drill rods, bessemer rods and special sec- 
tions of cold-rolled steel. Its general con- 
struction parallels that of the rack in Fig. 
I, except that each one of the compart- 
ments has a sheet-steel liner. This is of 
course necessary, because many of the 
rods are small in diameter and would sag 
and cause trouble if stored in an open 
rack. A similar rack is used for storing 
cold-drawn and cold-rolled steel shafting 
cut to length, cold-rolled strips and other 


materials of a similar nature. 
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A SHEET-STEEL RACK 

Of all. the raw materials to be stored, 
perhaps the most difficult problem was 
presented by sheet steel. In the average 
machine shop—and the one which we are 
describing is no exception—only a limited 
amount of sheet steel of any one quality 
and gage is kept on hand. However, there 
are many different qualities and gages, so 
that the problem presented itself of stor 
ing a large number of different kinds but 
only a few sheets of each 

The way in which these conditions were 
met is shown by Fig. 4. A base frame 
was constructed of channel beams. Run- 
ring crosswise of this frame were 4-inch 


See ee 
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by means of the large bolts passing 
through the crossheads, these flat  verti- 
cals were placed in tension, thus making 
a dividing wall between the various sec 
tions which would not buckle easily from 
the weight of the sheets. It is thought 
that this construction is novel for its pur- 
pose, and its success can be very well 
judged by a study of the half-tone Fig. 
j. In general the separating strips are 
vertical, although each compartment 1s 
well filled with material. The rack con 
tains 120 compartments 4 inches wide, 

feet high, and about 3 feet 6 inches deep. 
Chere is a stop through the center of the 
rack, so that sheets cannot slip through 
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FIG. 7 CLEARING-HOUSE RACK 


























channels each of which formed the bot 
tom of two sheet-metal compartments, as 
the rack was double faced. Pifeces of 4 
inch extra-heavy wrought-iron pipe ran 
from this base frame to channel iron 
these vertical pipes 
cast-iron crossheads were secur bolted, 
as indicated at A in the half-tone The 


frames overhead To 


upper channel beam frames were hung by 
large bolts from these crossheads 
Running between the upper and lower 
frames were vertical strips of 2x'4-inch 
flat bessemer. These were spaced 4 inches 
apart and formed the sides of the va 
rious compartments. The locating holes 
in these strips were punched exactly the 
same length apart, and when the upper 
channel beam frame was drawn upward 





from on sid to the othe Near this 
rack is locates 


shearing machine to cut the sheets into 
whatever size is desired for suhsequent 


stripping machine and a 


manufacturing operations 


Wire Racks 

Wire in coils is stored for the larger 
sizes in bins, and for the smaller sizes 
on shelves These racks are so general in 
character that they are not illustrated 
this articl 

CASTING AND ForGInG RACKS 

[he storage of castings and forgings is 
not entirely worked out as yet, but the 
general scheme is the same as is used for 
the finished parts, which of course the 
castings and forgings parallel in size and 
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quantity These methods wall 1 
scribed at this point, but will be deferred 
until the question of finished-parts storage 
is taken up It should be stated that a 
debit and credit system of accounts 1s 
kept, so that at any 


are at hand for all raw material in stor 


time accurate data 
age 
finished-parts storage, it will also be 
is described 


As this is similar to the one used for 
left 


until that system 


WorRK-IN 


PROCESS STORAGE 


One of the important things in 
handling work in process is tote boxes 
Fig. 5 shows two sizes of the same general 
design, which were developed and made 
for the Beverly plant Of course there 
are many styles and sizes of tote boxes 


which could have been purchased in the 


open Mal 


Ss ed t tl en e D S 
1 strated re ( | ! vc I 1 Singic¢ 
sheet I stec wi foldec rs SO 
that e box is o1l-tight | s securely 
rivete: nd the fold cross ends add 
consid it engtl ! rigidity 
The larger Ss tnree fla S S 
to preve vi f the bottom when the 
box is drag la ss the concrete floors 
Similarly the smallet and the intermediate 
size, which is not own, ha two shoes 

Lh handl ] peci Wi seen 
from the illustration [his is made from 


a single piece of sheet steel of 
rolled and bent to give an easy grip. Its 
shape is such 


easily caug 
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O N No. f 
Part Na 
P. De Of — l 
Fi &. s 
ging it across the floor. Behind the dle 
nd between the hand d the box is a 
small space in which an information tag 
can be placed The handle on the other 
é of the box is of the same general de 


sign, except that this tag space is omitted 


these three boxes are as fol- 


Che sizes of 


ws, beginning with the large: 20x12x8 


nches, 13x1ox8 inches and 11x6'%x8 


nches The style of handle has proved 


much more satisfactory than the one usu- 


ally furnished on commercial boxes. In 


this same connection large metal boxes 
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FINISHED-PARTS RACKS 
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TOCK-IN-PROCESS 
used for orders where th 


which are too larg 


Pulleys are handled on spe 


stack of pulleys can 
position to another 


Many irregular parts, sucl 


trucks arranged to hold each piece separ 
ately and thus avoid injury by sprir 
while being transported around the floors 
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Such a special metal truck is shown by 


ig. 6. The parts are lasts and forms for 
snoes. 
CLEARANCE House 
One important feature of the work-in- 
process storage is the clearance house. 
his is a department which has direct 


harge and authority over all work in pro- 
ess which is not actually being worked 
ipon by machine tools. All parts await- 
ng manufacturing operations are centered 


; 


nd stered in this place. There are de- 

















FRAME 


FIG. I2 A RACK 


tailed records of each and every lot of 


parts, showing whence it was received, 
what operation is next to be performed, 
the number of pieces, order and list num 
bers, and so on. This department turns 
over to the manufacturing department such 
erders as are in a hurry, or which should 
be worked upon at once for any reason 
whatever, and thus there is absolute con 
trol of the factory production. The smaller 
parts are tote 


been 


carried in boxes such as 


have described, and these are ar 
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ranged on racks, as shown by Fig. 7 
rack differs 
have been shown in that it is nct entirely 


The 
uprights 


This from the others which 


of metal construction shelving is 


of wood, while the and cross 


pieces are of metal. 


WoORK-IN-PROCESS RECORD 


The data of receipts and transfers made 


by the various clearing houses, which are 


located at convenient points throughout 
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one which we are describing; for from 


1 @€xXact 
work which is being manu- 


knowle dge can be 


this record a 


had of all the 
factured in the entire plant. Fig. 8 shows 
this record 


a form for 


This form is made it on a 4x6-inch 


canary-colored card and both sides are 


used for records, the general heading, 


however, appearing only at the top of 


one side. This general heading has spaces 


for the list number, machine, order num- 














FIG. 13. RACK 


the plant in connection with the manu 


facturing departments, are gathered t 


gether and tabulated into what is known 
as the work-in-process record. This is 
located in the main office and is under 


the direct charge of the chief inspector 
This record shows just what manufactur- 
ing orders are issued and the location and 
conditior of the raw material or partly 
finished parts which apply to that order. 
of the 


factory system for a plant as large as the 


It is a most useful and vital part 





eT 








BOXES 


AND LADDER 


ber, number of pieces, date, and the part's 
section having the 
general heading “Received.” In this sec- 
records from the 


name. Below this is 


tion are made all of the 


various transfer points of parts as they 


are received by them. The records consist 
of the number of pieces, the department’s 
them, the 


receiving operation, 


a column for parts which may 


symbol 

date, and 
remain provided an order is broken up 
whatever The 


column for the 


for any reason section 


headed Passed” has a 





1d4 


number of pieces, number which might 
prove defective, date the number of 
pieces sent to stock—that is, the finished- 
stock 
number, 


and a place for the contract 
with 


room 


in connection any piece- 
work which might have been dcne on the 
lot being recorded 

It wil! be be 


tabulated on this card, and that by its use 


seen that many data can 
any order can be traced from the date it 
is issued until the date the last piece is 
into the in 
detail for each and every move made by 
the entire order or portions of the order, 


is carried through in small 


turned stock ; records being 


provided it 


lots. 
FINISHED-PARTS STORAGE 
By far the largest individual problem 
presented itself in connection with the 
storage of finished parts awaiting ship 


inent or awaiting orders from the setting 
up floo1 Its extent has been briefly 

suuched upon in the early part of this 
article There were some 70,000 differ- 


ent list numbers, and under each list num 


ber there might be from 1 to 100,000 dif- 


ferent pieces These pieces might be 


mall screws or large castings. They were 


grouped together under about 175 differ- 


ent machine names. It was essential to 


keep the parts as far as possible in con- 


cutive numerical order, or list-order 


number, in order to facilitate finding them 
in the stock room 

The following general principles were 
aid down to meet the essential conditions 
of this storage problem: The racks must 


be made of fire-resisting material; they 
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L No Mac 

F Na 

Cc +r 
REC'D DEL’D FOR DATE BAL. 
FIG. I4. FINISHED 

nust be inexpensive, elastic, adaptable, 
made of materials easily obtained in the 
open markets and designed on a_ unit 
basis There must be no machine work 
in their erection; the materials must be 


capable of being reclaimed should they be 
abandoned, and the construction must be 
such that the racks could be easily taken 
down, removed and set up again with no 
of 


ny wooden construction was barred by 


oss material 

these conditions, as the wood is not fire- 
resisting; it was expensive with the ex 
isting market prices of materials, it could 
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FOR 


STOCK RECORD FORM 


not 


the 


be reclaimed to any extent provid 
racks and did n 


lend itself readily to a construction whic 


were abandoned, 
could be removed and easily set up in 
An 
therefore suggested itself and was look« 


new location. 
upon as a logical method of developme: 

An efiort to 
others had done along this 
effort met with failure. 
very little had been done in the way 


was made find out wh 


line. 


metal racks except ornamental cases, su 
as were used for library stacks or docu 


ment files. Nothing was found 








FIG. I5. SETTING-UP ROOM RACKS 


all-metal constructio 


This 


It was found tha 


whicl 
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would bear upon the problem of machine- 
shop storage. Only one firm in the United 
States was found which was willing to 
give a bid on any kind of metal construc- 
tion for this purpose. The general size 
ad been determined upon and was 21 feet 
inches long, 36 inches wide and 12 feet 
igh. This firm made a bid on 70 racks 
f the general dimensions specified in a 
onstruction largely from sheet metal and 
for a price of $2500 each. As 70 racks 
were wanted for the original installations, 
nd many more were to follow, this price 
was clearly prohibitive. 
The question of design was taken up by 
the engineers of the company and their 
are in the two general 


results shown 
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double eight, which is 18x17x8 inches, 
with a center partition dividing it into 
two sections, and the sixteen unit, meas- 
uring 18x17x8 inches 

The dimensions given are approximate 
The exact dimensions were made so tha: 
boxes of the 
into the same space in different multiples, 


various sizes could be set 


and the dimensions were arranged with 
due allowance for the proper clearance he 
the various boxes fitting into a 
given row The four-unit box di- 


vided when necessary into two compart 


tween 
was 


ments each of which represented a volume 
equal to two units, or into four compart- 
ments each of which represented a volume 


equal to the unit. The lower part of the 


io 
4% 


their heads facing in a direction across the 
rack. Between adjacent rails and clamped 
to them are unit castings. These castings 
clamp to the head of the rail. 
be noted at the point A. These are of the 


right size to enter a piece of 1-inch stand- 


Bosses will 


ard wrought-iron pipe. Pieces of second 
quality, or used wrought-iron pipe, were 
cut to standard lengths and used as struts 
On the 
floor the vertical rail socket in 
a base plate and a boss on the plate en 


or spacers between these castings 


entered a 


tered the end of the lowest piece of spac- 
ing pipe. These struts carry the weight 
of rack and contents 

be in 


Semicircular recesses will noted 


upper part of this unit casting, and 
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FIG. 10. DRILL RACK 


views, Figs. 9 and 10. Fig. 9 shows 
perspective view of the end of 18 or 
racks, and Fig. 10 shows a side view and 


They are of a skeleton steel 


20 


more details. 
construction, containing galvanized sheet 


steel boxes 


TuHeE Boxes 


These boxes are designed on a unit sys 
tem and are at the basis of the entire stor 
age scheme. The unit was assumed to be a 
box g inches long, 4 inches wide and 4 
not used as 


of 


inches deep. This size was 
an individual box Che 
box made use of was called the four unit, 
and is 18 inches long, 8 inches wide and 4 
inches deep. It be seen that its 
pacity is four times that of the 
Three other sizes of boxes were used: the 


eight unit, which is 18x8x8 inches; the 


smallest size 


will ca 


unit. 


half-tone, Fig. 13, shows some of these 
standard boxes The smaller sizes were 
made from No. 20 gage, heavily galvan 
ized sheet steel, and the larger sizes froi 
No. 18 gage hey were fastened together 
with galvanized rivets; no solder what 
ever was used. Thus tl ire not oil 
tight. It was anticipated that this feature 
would present no difficulty in use, and ex- 
perience has proved that it does not 
THE Racks 

lhe framework consisted of a metal 
skeleton made of small industrial rails, 
bessemer-steel rods, castings and bolts 


One of the so called unit castings is shown 

Fig. 11, and the skele 
by Fig. 12. The uprights, 
spaced 36 inches on centers each way, are 
with 


ton construction 


which are 


2-inch industrial steel rails placed 


17 HAND-REAMER RACK 


adjacent to each recess is a small projec 


tion. Three-quarter-inch hot-rolled besse 
mer rods were laid across these unit cast 


ings for each shelf level. They entered the 


semicircular recesses and were clamped in 
head of b 


Carriage It t 
which bears against the rod and the pro 


position by the of a olt, 


jection. The body of this bolt passed 
through a cored hole, with the nut on the 
under side. These clamping bolts held the 
bars in position and gave rigidity to the 
racks lengthwis« Thus a rack had a 
standard width and a standard length of 
section determined by the spacing of the 
vertical rails, but the vertical hight of 
each section could be varied to suit the 
requirements of the storage by changing 
the length of the spacing pipes or struts. 


he rack was divided into a series of skel- 


eton shelves, each shelf formed by six %4- 








ISO 


1 round bars. On these shelves could 
placed boxes, such as have been d 
Sc! bed, or the parts to be stored, if they 
vere of a size and shape not well adapted 

to enter a DOX 

\ small recess will be noted in the 
lower part of the casting marked D. The 
ends of inch rods were placed in these 


openings or recesses, reaching between the 
castings [hese were in such a position 
that they acted as a stop for the boxes, so 


that a box could not be pushed through 
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weig f about 200,000 pounds. No ma 
hine work whatever entered into the con- 
struction of these racks. The rails wer 
irdered cut to length from the mills. The 
shelf rods and the stop rods were simi- 
larly lered to length. The castings wer 
sed as they were received from the foun 
dry, and the bolts were ordinary commer- 
cial material [hey are erected for a 
small sum, the regular piece-work price 
being a little less than $10. 


\s these racks were set up in long par 

















SCREW 


MACHINE TO 


RACK 

from one side of the rack to the other. allel rows, as shown by Figs. 9 and 10, 
[he racks are double faced, 36 inches and as they are 12 feet in hight, it was 
wide, and the standard length of box is 18 necessary to provide a ladder or other 
inches; thus boxes are inserted from each device in order to reach the upper part. 
side of each rack, and the aisle between For s purpose a suspended ladder was 
serves two adjacent racks [he racks developed, shown by the half-tone, Fig. 13. 
were clamped, not bolted, to the concret [his is carried on the fa f one rack on 
ceiling construction of the room in which _ suital wheels, with a guide wheel ove 
they were placed. It was found that they head, running against one face of a piec 
were very stable even when not loaded f angle iron. It is raised about 2 feet 


and when filled with are im 


a rack com 


material has a total 


material they 


movable. It is estimated that 


pletely filled with 


and is narrow, occupying 


width of the 


[hus a person can pass the ladder 
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: ; natter what position 

may be in, and there is ample room for a 
truck material 
! shelf at the 


loaded with to pass be 


The 


ent for holding pans 


neath it top is conve! 
if material is being 
removed from, or placed in, boxes in the 


racks. 


rolled sections, castings and, for the main 


The ladder is constructed of light 


ipright, a piece of extra-heavy 2-inch pips 
About of the 
escribed have been built, 


100 racks type and siz 


and others ar 


in process of construction. The original 














19. SMALL-HOOK BOX 


RACKS 




















FIG 20 Dn AND CLAMP RACKS 


W ith 


of Lawrence, 


for boxes, which was placed 
the J. F 
$., Was said to 


kind 


is country at that time—the early part of 


Bingham Company, 
be the largest order of 
had been placed in 


which ever 


1e year 1905. In all, some sixty or seven 


ty thousand boxes have been purchased 
this nothing of the 
many carloads of steel, and perhaps a half 
A considera 
that 


re 


for purpose, to say 
million pounds of castings 
of the 


mucn 


show 
uld be 
value in 


constructi will 


of the 


almost its 


tion yn 
material c 


full 


very 


claimed at case 














ese racks should be al 
vastly cheaper than the racks whi 


re bid upon when the proposition was 
rst taken up, and in fact I have n 
en any racks idvertised which qua 
se in that particular 
STOCK-ROOM RECORDS 
Fig. 14 show 1 torm used for tl 


tock-room records [his record is 


bit and credit account of all parts en 


ring and leaving the room The form 


eeds little explanation. It shows at 
ince just how many parts are in stock 
f a given list number, and each entry 

when parts were received and delivered 


this 
should be stated that the yearly 
taken 


reference to the parts 


lo show the degree of accuracy of 
record, it 
these 


nventory is from 


without 


dire ctly 
irds 


tock. 


,ERECTING-FLOOR STORAGI 


Ihe method of storing parts on the set 
ting-up floor while awaiting to be as 
sembled into finished machines is shown 


The 
vanized sheet-steel boxes in portable meta 
I icks. 7 he 


while the racks are unif 


y Fig 15 parts are held by gal 


boxes are of various sizes 
orm. The general 
as for the 
that 
introduced 
be taken to 


1 


idea of construction is the same 


large stock-room racks, except thes 


are portable. This feature is 


in order that the racks may 


ie general spare-parts storage room, 
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ganizations and systems are weak—in 
the proper classifying and storage of th 
small-tool equipment. In most factories 


and even in some of the largest in our 


untry, the tool-room devices for arrang 
rg and storing the tools ar f the crud 
est, being in general rough shelving and 
boxes of wood. The introducing of metal 
storage devices in this is perhaps 


more of an innovation than in connection 


with the storage which has n $ 


























with parts and the 


ting-up floor. It will be 


boxes are numbered and lettered, indicat 
ing the parts which they contain 


rack may have any com 


or shelves, suited to the parts of the pat 


ticular machine for which it 


loot STORAGE 


We are now to consider a different class 


of storage; namely, the storage of small 


the 
another ‘point where many 


tools in tool-room vaults This is 


machine-shop 





| R s been s 
signs had to be work tt for the 
various classes of tools. N l of them 
can be described 1 I ‘ ft 1 har 
cter Howev: ‘ gel 

chine sh p sma l \ ) I d 
nd the construct f tl <s shown 
i: typical for the entire equipment Th 
element of fire-resisting nstructi was 


made prominent here as elsewher: 


RACK 


\ Driw 


The half-tone Fig. 16 shows a rack for 
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18S 


for The frame is 


having angle-iron 
The boxes are made of 


tubes screw machines. 


a_ skeleton sides and 


round cross bars. 


cast iron and have a hook on the under 
side at the rear, as shown by the box in 
the front of the half-tone forming Fig. 19 
lliese boxes are hooked over the hori 
zontal cross bars and form a series of i 


dividual pockets, as the illustration shows 
This same type is used for large vertical 


racks place 1 against the side walls. It is 


a very elastic construction, as boxes of va 
rious sizes can be made and arranged in 
a manner suited to the tools which they 
are to hold. Fig. 19 shows two small 


shelf racks carrying these cast-iron hook 
boxes and containing plug and ring sizers 


Doc AND CLAMP RACKS 


The half-tone Fig. 20 shows two small 
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which are illustrated by Fig. 22. The 


racks are made of a galvanized-iron frame 
and galvanized-iron partitions. The com- 
partments are clearly shown by the rack 
at the right of the illustration. 
While of the 


devices of been 


le 
only 


this 


a portion storage 


plant has shown, 


still enough has been illustratéd and de- 


scribed to enable the reader to see the 
extent to which metal construction has 
been used for storage devices. Unques 


tionably devices of this character are com 


to more and more favor. There are 


Ing in 
several firms which regularly advertise 
metal factory equipment, where there were 
none in 1904 which could handle a propo 
sition of the size which we have outlined. 
It is a form of construction which will 
increase in use, for it has behind it real 


advantages 
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of months and even years of patient stud; 
and work. All of materials, al! 
kinds of motions, are in this collection, for 
it dates back over a period of 40 year 
the art of shoe-machiner 


kinds 


or more in 
making. 
Different 


of mind of their inventors. 


the hab 
For here si 


machines illustrate 
by side are two machines for doing tl 
same work; one is covered profusely w 
cams, while the other is made entirely 
If we could kn 


this, the sum wou 


lever and link motions. 
the money cost of all 
undoubtedly startle us. How many otl 
machine industries can show such a c 
history in any one line of mai 
ufacture? Of 
gathering it together and preserving it 

the patent Yet the exhibit 

of general from this im 


lection of 


course, one reason f 


situation. 


interest, aside 
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and clamps. 


racks 


They need no description 


wall carrying dogs 


POLISHING-WHEEL RACKS 
rack is 
It is an 


and 
shown by the half-tone Fig. 21. 


A pcelishing-wheel strap 
angle-iron frame carrying a large number 
of pins upon which the wheels and straps 
are hung. The spacing of the pins can be 
varied to suit the various diameters of the 
wheels. The spacing of the cross bars in 
a vertical direction is of course fixed by 


the construction 


BLUE-PRINT RACKS 
As this factory uses a system of model 
drawings instead of samples in its general 
manufacturing, the question of blue-print 
Upward of 35,000 
blue prints are in the genera! circulation 
files racks, 


storage is a real one 


They are stored in metal 


FIG THE MUSEUM 


to 
~ 


THe Museum 

I will touch upon one other element of 
storage in closing, although this does not 
show metal racks. On the upper ‘floor of 
one of the main buildings is a large room 
120 feet long, 60’ feet wide, and in every 
way as pleasant as one of the main manu- 
facturing floors. In this large room are 
stored machines and devices showing the 
history and growth of the art of boot and 
shoe machinery. Here, among the hun- 
dreds of machines, appliances and devices, 
can be seen fundamental principles worked 
out in perhaps a crude form some Io, 25 
or even 40 years ago, and alongside a per- 
fected of the for 
doing work. 


machine time 
the 
could we know their history, would prob- 
ably tell of unfruitful dreams and efforts 


Others are the products of fierce business 


present 


same Some _ exhibits, 


competition, and still others are the result 


portant feature, and it is to be hoped that 
it will be carefully preserved for many 
years to come. Fig. ~3 shows a portion of 
this large room and some of the machines 
and devices which it contains. 





A novel suit has been brought by Fred 
Kuhmmel against the Oliver Chilled Plow 
Works, at South Bend, Ind., in which h 
asks $5000 damages and a perpetual in 
in operat 
on the 
of the plant. The plaintiff says 


junction against the defendant 
sign 200 feet long 


ing an electric 
warehouse 
the sign, which has over 4000 incandescent 
lamps and requires 165 horse-power, 
“turns night into day, produces ill-health 
family, 


shakes the house and induces boys and 


and discomfort to himself and 


men to congregate about his premises to 
play ball at night and indulge in revelry.” 


Electrical World. 
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An Economical and Practical Cost System 
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Describing a Simple and Effective Shop Cost System for Machine 
Builders, the Forms Used, and Its Installation in a Factory 





B Y B. 


talking about costs to practical men 
is seemed to me that those who make 
r business to know the details of 
methods have too often confined 
nselves to talking general principles, 
ibout certain details, which—no mat- 
how true and scientifically applicabl 
it always of much more real use to 
practical man than a republican con 
ition is to the Czar of Russia, or the 
nt manager’s best advice is to the busi 
ss agent of a labor union. 


| frequently find in my experience—too 





ted, perhaps, let me grant—that there system is an elastic one applicable—with 
: | } s ] + . e + 
considerable discussion about certain hanges not radical—to a large plant 
DATs |VoucHT : ] | pats . ____MATER : . T 
iN ER NAMI ITEM > oe AMOUNI IKON IRON & BRASS |SUNDRY 
. PAID ; d LUMEEI 
: AST’GS | STEHEI 
Ni l lPay-r« 2 
2 oO Fad ( l Cas (M17 4.17 
i ) Simith | Drass 208 .2 3 2 
i I un ( spru mK 2K 
i I Ss ( 5 1 « 1800.2 " 
" J ks Sup] ( ! s 18.00 
‘ Wilmot S ( screws 25.00 > 
Sanise Ma ( lla 2000 0k 
kt I het 
0 
49 
tal Lis? W417 1K « 
t »~1 VY } 
uled cost meth ls t be used, whe } BASK PRIN ES 
, , : ’ 
e does not exist the whole of which \ first advantage is that t erical 


re might be liscussi f the relativ 

1e of the wire or wooden spokes of tl 

el in | t mn bi] W n 1 la ke | 
engine As the machn Ider ad 
‘es the economical valu his ma 
re to the user by an illustrated ilog 
wing the pec irly grace strong 


s, special appliances, and spe 
iachine, but shows its merits with a pic 
ire of the whole machine, I am going 
how the cost system of a machine builder 

ictual use today—how 1 


main principles, its form, its use, its 


s 


‘onomy, and some of its difficulties in 
velopment 

Without attempting, except here and 
} r +h 


CT¢ to liscuss Le 


e 


rightness or reason 
vhy certain expenditures are classed in 
he particular way they are, I assume as 
xiomatic that modern conditions and suc 
ss demand cost systems, as surely as 
1in demands umbrellas. Without pre 
tending that it is the best possible system, 
the only right one, let me say that 
*A paper read at the Fortress Monroe 


meeting of the National Association of Ma 
hine Tool Builders 


A. F RAN K LIN 


covers the whole situation, gives the max 
imum amount of bulk informat 


susceptiol¢ I eing developed in as mucn 


SITUATION CovERED By Cost SYSTEM 
The cost system shown covers an iron 


suundry, a wood-working shop, a machine 


shop and an assembling shop. The plant 
in which it operates is not a large one, 
ving about 150 employees, and doing a 


isiness of about $400,000 a year; and 


vet it is believed from experience that the 


employed in its operation consists 


two men, the 


1 these two do all the work illustrated 
] +} - 1s, } L-1 

cluding the regular duties pokkeep 
, | + 

ig, I] 1g, pay ll, 1 Keep 
strictly up to da without ne work 
his is mentioned because the bugaboo of 
practical man’s conside f a cost 

+ +} } 

system is the clerical ex ed 


tic man’s cost system b se it presents 
e facts in condensed and lerstandabl 
rures and the details « be had as de 
sired 
\ third advantage is that though it took 
eight months’ time to develop into pra 


tical and running shape, its present condi 
tion and operation are as- routine as the 
} 


yperation of the power plant, and it has 


grown to be just as important 
A fourth advantage is that, being kept 
through the books, we can and do know 


that it is right within practical and prova 


ble limits 


This system was built on certain defin 
prirciples 


[he first and most importan 


* 
principles was that to g t cost of 
nachines, the pract way was to get the 

st of the whol nd all machines and 
] +) ¢ + los ] cir ] 
Cie vV¢ p { pa it tii be) S iC 

essentially 1 S ! to get all the 
le l sts and \ } gether to 

, 

ect A i€ ~ 

lhe s id pi ple adopted was that 
the sts Ss ld e got | p ch i 
manner as to be provable as correc Chis 

volves getting the cost f everything 
done in the factory 

[he third p le adopted was that 
he costs of \ should be pre 


sented in a condensed manner to the ex 


PROD, 
EXPENSE | MISCEL ACK Ni 


*| CAST’GS| MaTr"L| LABOR 


2016.0 i N 


! 
na N la 
' 
, 
( W le 
) WW l lila la 
es | t p ~ it¢ : 
on demand onl letail i hered 
ind led 1 t this 
sn Pe , 
) { 
eo ’ ’ led facts 


] fou | ; , 

mn heade 

I MATE! I >V nate i here S 
meant y tl iterial which becomes 

part he lm All othe 
naterial not a part of tl ished machine 
1S issed iS Cxpx S¢ 

2. Propuctive Lasot By productive 
labor is meant lv that pa f the pay 
roll which pays for work actually spent in 
shaping the n to its finished condi 
tion 

3. Factory | ENSI By factory ex 
pense is meant all it m isappear 
ing or leaving no permanent asset in sup 
porting and advancing the reer of pro 


ductive labor in shaping material into the 


[his expense, as will be 


seen later, is proportioned to each machine 
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10 
n ratio of expense to productive labor by ported we can keep on the books a dol After the material accounts in th 
departments lars and cents perpetual inventory-of it voucher register, Form 1, will be not 
4. SELLING EXPENSE By selling ex in sufficient detail to show value of raw Productive Labor. The pay-roll is 
pense is meant all money spent in dispos material on hand monthly; and by check vided into productive and non-producti 
ing of the production to buyers, reducing ing with actual inventory, show where labor, and the non-productive labor is p 
the gross sale p » a net income to the ind how much error has been made in re under the head of factory expense 
factor T} xpense is shown it per porting material used After the productive labor comes 
cent. relation tf gross sales — T —_—— 
i . . : . . INVENTORY JANUARY 1% "EBRUS RY 1907 
The showing of the cost of a machine ITEMS anemone | FEB ¥ 190 
the productive labor by departments, the GENERAL EXPENSI 
“—P ’ ‘ iafp ees dit ; Oftice 
tlactory expense Dy per cent. additions t = 
the productive labor of each department Cost and Bookkee| 
a . Other Clei al 
and the selling expense by addition of a bts 
per cent. of the selling price hese, Post 
Telephone 
added together, make the total cost sorta 
Legal 
. _ Sire 3 
Divisions OF EXPENDITURE | | 
s F ; lota 
Having fixed on these four main elt 
ments, we set about gathering them and Drafting Kx 
- . . Fi Drafts 
applying them in a simple, systematic and Supplies 
routine manner Keke 
The first elements attacked were the 
third and fourth—the factory and selling I — 
X ‘ 
expense [hese elements we decided to Clerical 
gather itirely rough the bookkeeping, eapapberteicee 
: Cleaning U 
and to show therein the proper per cent General Labo 
1 i Cs i ij 
relation of factory expense to productiy wert ch 
labor and of selling expense to sales 
Nae . rota 
[his led to an arrangement of the book 
keeping to fit into the scheme laid out, Slupping 
: Labor 
and it was determined to show these in ' 
such detail that the reason and particulars SI s 
of the per cent. relations should be made rota 
plain and of use for critical purposes — 
. 2 , , rool Room 
Experier has taught us that most con Files 
cerns think they can do_ business on Drills 
. . ° Hack Saws 
smaller per cents. of factory and selling sani Wiehe 
expense than they really do, and more Taps 
: r Cutters 
particularly it certain expenses occur Reamera . 
ring through t judgment of several men Pool Stee 
Labor Sharpening 
iperintendents and foremen ear a Labor Mal vols 
different aspect as to their necessity and ote 
volume when shown in a comparative re * 
lation to the whole situation hee 
We decided that we would make the Electric Lamp 
s SI es 
situation more clear, and less liable to eet Bae ° 
, Total 
mistake, if at the start all moneys spent 
were divided into classes just as costs Grand Total General Expers oon eennee 
were to be divided, namely; material, iciatiie ian a BS 
. l-} ° : ws B2U0 
productive ibor, factory expense and 
- Expense to P 
selling . i 
We therefore introduced a form of \verage Expense to Productive La | 45.3 
journal called the Voucher Register | t 
Form I illustrates this, and the entries , ws I Ie ‘ . — 
Pi 2 ; 1 on 1230.00 
made tell their own story Every cent _—* I 1250.0 
expended in the business for any pur POWER 
pose whatsoever goes through this book, Lal 
‘ i 
so that we know that nothing is missing Wa 
Che Miscellaneous column at the far right - 
for certain money spent which cannot 
. . . I uP a 
be considered as immediately chargeable UW 
into the four elements named, such as 5 Depa ' stcies 50.3 
; Diy fo . 
permanent assets, additions to the plant, ' use . 162 
hi on . " 100.00 1 i 
machinery, etc., or exchange accounts, as ; | 
D ( 
note payments, etc I 
It will be noticed that we divide the ex I ance 
penditures for material into certain main Tota 
divisions, as iron castings, iron and steel, + 
. s Db t tl Vole in propel tic 00 % 
lumber, brass castings and sundry ma “ Div ph ae one 300.00 
d to value of vostin t 400 00 4000 
terials. This is in order, as shown later, departinent BOO. 300.00 


that as the material is used and re Form II. Expeuse Analysis. 
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whatsoever of 


St All 


placed 


items 
this 


expense 
and the 
is placed the 
a month, as 


column; in 
Account, 


Once 


in 
column, called 

e of the expense 
seen, the footings of these columns 


e with the total of money spent, and 


posting a month gives all the inform 
it is designed to gather on thes 
nce ionth this expense is analyzed 


ANALYSIS 


L-XPENSI 


xpense analysis is the practic 
s detailed view of two elements « 
I ictors of s imely, factor 
se, its per cent. relation to produc 
lab ind selling expense and its p 
relation to sales. Each month’s per 
° , * 
f factory’expense and selling ex 
se is shown as separate unit 
-_ N , roval 
HES, 
es Ss Wh 
~ Salso a 
bre l 
kt 
{ CLASS LASS A 
Kr AIK ( I I 4 
nce the per cent. used i pl tical cost 


innot be one varying constantly, we run 
all cases the “period per cent or the 
erage per cent. of the months to dat 


[his period per cent 


ttles down—except in cases of violent 
ng f condition—t definit evel 
nd + + ’ ] y no 
ind 1s the per ce sed 1 s guring 
f the per cent. in the average does vary 
ently, I think it not unfair to say 
t something may e€ wrong in the.con 
ct f the siness. and ‘ creas 
ecrease of t period per cent. is a very 
vO Gul point tT WwW rd 1\ T oC S T 
le ete I . Cc nd ict | cs CT ( tT ‘ 
: 

] nit nd y) ' ; 
ns dennit ind eas ins 
Iding these elements rt cost t iny r 
ler, machine or part; the analysis gives a 


juick, detailed and comparative knowl 


edge of why this per cent. varies, why it 
s so large nd quick] s tim 
progresses, places the tr ible 
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It is a fact of 
great attention is paid to material 
that costs watched, 
1 


ut is 


many 
costs, 
labor are carefully 
not so caret 


expense illy watched; 


because each expense in itself—and at its 


time of expenditure—bears the stamp of 


udgment of someon t ifiten Tom 


Dick or Harry) and seems a proper o1 


allowance but d — 
lation to the 


s expense analysis, very 


hould do 


whole shou 
readily 


and 





quickly gotten once month, also shows 
def itely the cost rT ert departm« $ 
f expense, is d signi g t T ] 
et nd almost always ‘ 
[The variation of per c shows s 
ne ng e the progt s st ) 
down; f nstance, in ti slack { 

n i is know ‘ ‘ ft 
ecKo ed witl t! t tl T t , eYX 
vense goes p | } S VS \ 
al LOTAL 

AY PIECE rOTAL NON Al ) 
K WORK PAY ms AMOUN HES ‘ 
4 
4 17.4 
15.72 15.72 
F Pa k 
AS> | MISCEL,| DATE I \ EDER wise 
‘ N 
1 an ' 
\ astings 
wil » 2 
goo Ft. Spr 
‘ 
b I rial l 
nd offers the detail I sm and 
duction. It is not t h to say that 
the expense is more frequently a larger 
element of cost than productiv: bor in 
the machine-building business, yet pro 
ductive labor gets lare nsideration and 
expens¢ a smaller o1 navy ytten 
eard the complaint that a given per cent 
f expense was too lerg r inaccurate 
r not ly representat [his method 
$ Ul per « t S \ 
whether satisfa — 
T ] + + 
i 5 expens iT 
+ ¢ ale 
iit > 
little c! 
t proper pla em t | 
yens Tr} tems mos 
\ non-prod ve " ep la 
| natter of d t 
\ conceived n nd d 1 
the prope Idi $ $ 


To! 
harge as st te At best the figure 
iss ned is aX 55 b | gZuess 1S sed 
yn a desire to Qg ff a sufficient sum 
yi y l long hat 
sum of ey $s xpended 

k ep an ) ] t re 
ylacem g ibout 
5 pe i l \ was 
take s 9 ] 
the plant 1 t ; ild 


ves t 4 red 
? r } ‘ 

ri p in 
making up the selling 

In +4 rT 
+ ’ ] ' + 
‘ » 4 umriy 


er W ind 

exp ided 
1] 

\ i ve 
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elucidating the expense situation. It com- 
pelled a thorough reorganization of the 


tool-room system, since it showed that an 
unexpected amount of small tools was be 
ing bought. It considerable re- 
duction in labor. It 
brought out the fact that much useless 
overtime was being paid for. It brought 


made a 
non-productive 


Description Machine Al 
=- IRON IRON LUM BRASS SUNDRY PROD. FACTO. BELLING rOTAL | SOLD - 
DAT? CAST- AND ae CAST- MATER-| 7 spo, | RY EX EX. “ : REMARKS 
INGS | STEKI BER INGS tAL “Ae | PENSE | PENSE |. COST | FOR 
2/10/07 75.27 14.00 1.00 3.00 10.25 10.25 6.50 12.75 200.82 275.00 
3/28 /v7 74.65 15.75 20.00 3.00 9.89 40.95 49.14 13.75 225.17 (275.00 | Hard Iron 
Form VI, Manager's Order Cost Book 
about a changed and more. economical P= 
purchase and distribution of supplies 
QUICK ASSETS 
PRODUCTIVE LABOR Casl 
| Cas! 
Having settled the method of two ele Bills Reesiva 
ments of cost, i.e., factory expense and Accounts Receive 
selling expense—the third and fourth MATERIAL ON HAND 
items—we next proceeded to the second 8 Stock 
. Brass Cast $ 
element, productive labor. Here, by use ee? Praag 
of a time-note system, which need not be lo , 
gone into ut this time, we turned the pay ree See 
roll by means of Form III into a means permanent INVESTMENT 
of gathering and proving the productive Real Estate 
Machinery 
labor costs 
This method may seem complicated CosT UNFINISHED CONTRACTS 
where there are many orders. In this Class "A 
‘ i 1 
plant, where there was an average of 100 ‘ 
different orders per week in each depart D 
. ° " 
ment, it proved simple and economical. It 
also offers many advantages: 
1. It proves the labor charges, non GENERAL PROFIT AND_LOSS 
, G il Ex) se { vided 
productive and productive, to equal the : ip 
total pay-roll, and nothing can be skipped on Iny s 
1 1 ( ® ” 
2. It permits gathering the total labor aie 
on an order very readily, since we merely 
take the footings of the columns Dp 
a 
3. It shows a picture of the depart- ' 
ment labor, and permits a quick reference P 8s 
to the detail of any labor at any time 
. ; . 4 FOUNDRY PROFIT AN OSS 
without wading through a lot of time @ 
notes, which may have gotten misplaced Meta 
e ‘ - . Pr ve Labor 
before the information was desired, as in oe oe 
the case of non-productive labor showing Ex l vided 
too large on expense analysis—which 
‘ . : LIABILITIES 
might demand investigation Faniind Shock 
4. It also offers a means of adding Surplus 
to each order its per cent. of expense in 
QUICK LIABILITIES 
each department in a simple and sure way Accounts Payal 
In fact, it is as complete and concise as Bills Paya 
the facts can be shown oe , 
Des ptior l l4 La 
DAT ITEM t cae: a “ LUM —— fon seo | weer. | See 
H I FOLIO Ni UMBER 
CASTINGS STEEI "ASTINGS|) MATERIAL! LABOR | EXPENSE |! EXPENS& 
4/2/ui I Ca 
UL OO 
4/3/0 Brass Busl 
1 
i 0 
Lc 
Ov " 75 4) 1A 
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MATERIAL USED 

Having gathered productive labor, fac- 
tory expense, and selling expense, we 
come finally to the first item—record of 
use of material. This is accomplished by 
Form IV. This material is 
through storeroom and fore- 


means of 
gathered 
men’s reports 


Form V Order Cost 


August 8, 1907 


You will notice that in this form, 
well as in all the forms, there is nothing 
complicated or complex to understan 
We do in form and figures exactly wha 
takes place in fact. We establish certa 
definite material accounts, and as in fa 
there are taken from the piles of materi 
certain amounts which go to make a ce 
tain class of machinery, so we credit 
the books the particular class of mater 
with so much money and charge it to t! 
class of machinery. So, at any time—t 
particularly at the end of the month—v 
have our totals of credits to material ar 
charges to machinery to use in the bool 
and the detail to put to the order cost. 

This offers us a ready means to che 
the use of material, since beginning wit 
an inventory of raw material and addi1 
constantly the purchases and deducting t! 
use, we have a figure showing what mat: 
rial should be on hand. An actual inven 
tory shows the degree of accuracy and 
error. 


ORDER COST 


Having thus established regular method 
of gathering and recording material, pri 
ductive labor, factory expense and selling 
expense, now come to the final assem 
bling of these facts. This leads, of course, 
the proper 
system, and this order system was estab 


we 


to establishment of a order 
lished om two principles: 

1. An order for all work done for sales 
purpose. 

2. An issuance of orders in such man 
ner as to give the desired or useful in 
formation. 

The final cost of the order, compiled 


from the recorded facts, is shown in detail 


on Form V, and in a condensed way in a 
small book, Form VI. They tell their 
own story. The condensed form is for 


the manager, who did not want to be dig 
ging through the detail, but asked for it 
when he wanted it, and who did want to 
know the fluctuations of cost . 
Form VII shows how all this informa 
tion is gathered together into the final ac 
counts, which cast each month, 


are up 


giving the true situation. It may be well 
to note that these accounts show the com 


plete situation. 


1. The quick assets, i.e, cash on hand 
and accounts receivable. 
Order N 2 
Ta SEL No 

Ass DATI ITEM nao 

4/4/07 29.00 

el 20.00 
Wl 

1% Profi 3.39 











od 


ii] 











August 8, 1907. AMERICAN MACHINIST 








-_-eoo - - = = 7 —— T T —— 
- Mon. Tues Wed. Thurs. Fr Sat. Week 
—+—__ + + ———+—_______ + — + + —_—_——— 

MELTING | 

Pig Now 

Pic No.2 

Pig No.5 

Pig Noa 

Bought Scrap 

Coke 

Coal 


Limestone 
Cupola supplies 


Labor 
Total Metal Cost 2016.00 
I (Good Castings Produced 40,000 
( per Lb ool? 
I od Cost per Lb. on 
MOLDING 
Molding Production 
Coremaking Production 
Helping 
Flask Fitting Labor 
Flask Fitting Material 
General Labor 
Sand 
Coal 
Sea fvoal 
Mis 1. Supplies 
Total Molding Cost 1350.00 
] Good Castings Produced 4,000 
( I Lb Ox 
d Cost per Lt 007 
Total Me gl 1.1 
I M« Ex s 
. 
Expense to Prod. Lab 8% 
I d Expense to Prod. Lalx ut 
CLEANING 
Labor 
Supplies 
I il ¢ i Cost 44) .00 
I Good Castings I Incest m0 
‘ l wl 
I Cost] Lt wo 
‘ NERAL EXPENSI 
Executive 
r I 
D ut 
Taxes 
Insurance 
Freight d Ex) ss 
Gel il Labor 
Gel il Supplic 
I il Expens 72.00 
! i¢ al 10 
( t} Lb. Ex m4 
I od Cost per I Ex} 0029 
PIistoRy 
Total Lb. Melted 40,000 
Lb. Scrap Used 000 
Scrap Used rib 4 
Lb. Good Castings Produced 180,000 
Good Castings to Total Melt 79% 
Period & Good Castingsto Total Melt 75 
Lb. Bad Castings » 000 
Bad Castings ‘% 
Period & Bad Castings > 4 
Lb. Spruce 
Lb. Floor Scrap 
Lb. Loss 
% Loss 4% 
Period € Loss -) 
Lb. Coke Used 
Ll. Metal Melted to Coke Used 8.1 


Form VIII. Foundry Daily Cost and History 
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2. The value of raw material on hand. 
These figures give the proof of the whole 
cost system. We know the expense is ac- 
curate because we get it through the book- 
keeping We know the labor is accurate 
because we prove it with the pay-roll. In 
the material cost we depend for accuracy 
upon the correctness of storeroom reports, 
and foremen’s reports where the material 
is not kept in the storeroom. But by de- 
ducting the monthly report of material 
used, we arrive at these accounts showing 
material we should have on hand, and an 
occasional inventory shows us how ac- 
curat2 the reports are 

3. The monthly profit on each line of 
machinery 

4. The cost of orders in process by the 
lines of machinery 

5. The foundry profit or loss. In this 
concern the foundry is operated as a sep- 
arate pl nt, selling its product to the ma 
chine business at a slight advance over 
cost 

6. The liabilities 

So the situation is shown completely 
every month, just as if stock were taken; 
and the only chance for error iies in the 
material-on-hand accounts, which are 
checked occasionally by actual inventory 

In my experience such a condenesed and 
complete showing is seldom made on the 
books of any manufacturing company 
It has proved satisfactory, and with ordi- 
nary attention it is difficult for this com- 
pany to be going backward without get- 
ting a quick and sure intimation of it, 
even apart from the order-cost informa- 
tior The information for these accounts 


is all gathered trom the cost system 


FouNnpryY Costs 
Since the foundry is so frequently a 
part of the machine builder's plant, as it 
was in this case, we shall say a few words 
about the method of its cost keeping 
Form VIII illustrates it. It is a daily cost 
and history. In these terms a literal mean- 
ing is to be taker It is the daily dollars 
and cents cost ind the facts presented 
show on the vital points, as production, 
etc., the history of the day’s proceedings 
As will be seen, the costs are divided 
into the operatior of metal cost, 
molding cost, cleaning cost and general 
expense, and are so arranged that by get 
ting the exact molding labor cost of any 
particular casting, and, if desired, the ex 
act cleaning-labor cost, the cost of any 
one casting can be obtained very readily, 
as per Form IX 
The practical man will recognize that 
we have shown the costs in the order of 
practical shop procedure, and that this 
method of cost, which requires very little 
time daily to keep up, shows compara- 
tively, day after day, week after week, 
and in average figures, the cost ot castings. 
The value of this cost method is its 
simplicity and its comparative showing, 
which invariably brings out many weak 
points, and shows whether they are cor- 





correctio 


rected and the value of the 1 
It gives quick warning of any retrogres 


sion, falling off in production and increase 


or decrease of any detail of cost. There 
are very simple methods of proving its 
accuracy It never fails to make econ 


omies, and becomes eventually—as indeed 
any quick and simpie cost system does 
indispensable 
When all is said and done about a cost 
system, it should give the answer to the 
question What are the results? What 
has this method accomplished 


It has accomplished, first, an increase ot 


profit due to the fact that the company 
found itself on some of its work ver 
much in the same position as the druggist 
from whom an Irishman wanted a bottl 
How m it said Pat ‘Empty 


two cent id the druggist; “if I put 
anything in it, it won't cost you anything.’ 
Then put a rk in it,” said Pat. It has 
brought a right profit on all articles and 
it was discovered that many articles di 
not bear such 
[he expense analysis alone has saved 


much money by showing excessive costs in 


lat N a N WW vit 
UST 
kK LI 
Metal ¢ 
Molii Labor ‘ 0.005 
Expense Added 8 wot 
( an Cost wl 
LxI se Cost mM 
love 


Form IX = Casting Cost Ca 


several places, notably in tool room and 
non-productive labor, as previously stated 
Che comparative order costs have shown, 
by connection with the foremen of depart 
ments, where economy of labor and ma 
terial could be made, and much reductior 
of machine cost has resulted. These econ 
omies, though quickly spoken of, came 
gradually, but were permanent and have 
meant literally thousands of dollars saved 


ll been accom 


and made This has 
plished with the aid of a bookkeeper and 
his assistant 

It must not be supposed that all this 
was readily obtained It was gotten by 
development during a period of eight 
months and with no increase in clerical 
labor. It took perseverance and effort to 
get labor and material reported right and 
to get the. work finished in routine and 


} 


close-to-date manner. Many points arose 
whereby we had to change plans and 
methods to meet the shop conditions and 
to arrange the work simply so as not to 


take more clerical labor 





lhe New York Elevated Railroad cost 
$500,000 per mile. 

\ mixture of boracic acid and common 
salt is said to give 2g vod results as a flux 


in brazing cast-iron and other metals. It 


is superior to boracic acid alone as 


flows better—The Brass World 
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Calculations Respecting Epicyclic 
Wheel Trains 


By W. Owen 
t h alw ; ¢ ¢ Tt W 1 
inv of us w sted in this 
) + e ¢ W \ t t tn t f ep 


8B 





\ INS RI I NG | 
\ HEI RAINS 
yclic gearing 1s gated sucl 
positio nos \ known tex 
books gine 
It litt ! sub) 
at om Ing | structiy 
ind la t t leas ! nec] 
ully usefu Mr. Bostock’s a l h 
fore, t se a hackneved phrase, satisfies 
1 long-felt wan ind w ) valu 
ill w LV hes lanisms leal 
witl 1 also stud s and hers 
seeking intormatio1 1 the subj 
I should like, however suggest that 








desirable ideal of ed ng the subject t 
ts smallest dimensions He has not so 
treated the mat I it may be con 
densed into o sma mmpact and un 
= 7 
}40 | 
SES : 
j 
, 
» | 
5 SS 
J 
{ j - 
00 T ‘I 
FIG. 2. CALCULATIONS RESPECTING EPICYCLKI 
W HEI RAINS 
versally applicabl l This d ney 
ft I may permitted to rm so, | 
shall attempt to supply, but I hat 
this treatment may be thoroug! d con 
cise I will begin at the beginnirg. Note 
the illustrations, Figs. 1 to 3 inclusive 
Referring to Fig. 1 {is a spur gear of 
60 teeth, B is a spur pinion meshing with 
{, and having 20 te« ( is an arm 
which is f » revoly In one end is 
nounted stud virg B. We will de 
termine e outse the direction 
ot rotation of tl irm, when given, is a 
} } y li 


s given by the sign is the case 
may be 
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the arm by the pin N, so that it cant 
. 
rotate on its own axis, and suppose 
irm C to make one revolution in th 
rection of the arrow ZY It will be s 
that B will carry 4 around with it; 
point of contact J »f the ‘two wheels : 
veing disturbed Thus each member 
the mechanism makes one revolutior 


the direction of the arrow LU’. Now |] 


the .arm still and take 


t 1 the wheel 4 back again into its 
; pos n. that is. give it one ré 
tion in the direction of th irrow 


It will be seen that the arrows U 


l In t saine direction; theref 
wheel B has made 1 + 3 4 re\ 

ms in the dire m of arrow U, or 

h ne direction as the arm Thus 
‘ vat with the wheel .1 stationary 

the arm revolving, the wheel B is s 
ect to tw listinct motions, one by 


son of its connection with the arm 


ne by reason of its gearing wi 








‘ 
\ NS RESPECTING EPI 
: FL TRAINS 
wheel ind I each revolution 
the arm, B will make 4 revolutions in t 
same direction as the arm 
Let n represen revolutions of the is 
wheel B 
Let a repres revolutions of the s 
whee ! 
And let ) s revoluti ms or t 
irm ( 


From the example illustrated, the rev 
lutions of wheel B relatively to the arn 
I 3, or stated generally 
and the revolutions of the whe 

Oo Es 


rr stated generally a l. Thus 


- 
i) 


Revolutions of B relatively to the arm 


Revolutions of 4 relatively to the arm 


” l 
a—l/ 
[his quantity is the velocity ratio 
tra Therefore, in this case 
1 n / 1—! 
/ a l o=—~ i! 
A 3 
oT - = 


[his brings us to the rule that when the 


rm is held and the first wheel revolved 


if the direction of rotation of the las 


wheel is the same as that of the first 


wheel, the quantity for the value of the 
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in, Or 2 , must be pretixed by the 
+; if the direction is opposite to 
of the first wheel, the quantity 4 
B 
st be prefixed by the sign The 
crux of the subject then is em- 
lied in the simple rule - Ba the 
a l 
velocity ratio of the train. The sign 
the value of the train is obtained by 
spection. 
This rule is applicable both to spur- and 


el-geared epicyclics, and perhaps one 
two examples will be sufficient to show 
method of application 


Referring to Fig. 1, calculate the revo 


ns of B when the arm C makes Io 
olutions, and the wheel 4 3 revolu 
ns in the same direction as the arm, 
ting the rule — —_ . li 
mes wea oT R* 


he arm pe held, and the first wheel 4 


tated, B will rotate in the opposite di 
ction; therefore the equation becomes 
M i A 
exit i‘éi‘ie 

. n 10 
Solving we get _ » and 
| 3 —hio 
31. Therefore the wheel B makes 
revolutions in the same direction as the 
rm. 

The application of this method to the 
somewhat complex train given by Mr 
Bostock simplifies the matter consider 

ly, 

Referring to Fig. 2, and dealing with 
the right-hand set of gears first, we re 
lire to find the revolutions of the arm 
lue to one revolution of the 30-toothed 


wheel, when the 90-toothed wheel is sta 


nary. 
As before 
n l y 
a l 
nspection of this gearing shows that | 
ist be prefixed by the sign. 


o— ty — Jeg h1=4!; 


vo dst. 


[hus the arm revolves one-fourth of a 
revolution for one revolution of the 30 
toothed wheel, and in the same direction, 
the g0-toothed wheel remaining stationary 

Referring now to the left-hand set of 
gears, we require to obtain the revolutions 


100-toothed wheel due to one rev 
and \% 


f the 
lution of the 40-toothed 
the same direction, of the 


wheel 
revolution, in 
irm 
s—i ., s-—j . 
| 


12.5, 

1 
Therefore for one revolution of the shaft 
to which the two wheels, 40-toothed and 
30-toothed, are fixed, the last wheel, 100- 
toothed, will revolve ,'; of a revolution 
in the opposite direction to that of the 
shaft. 

To illustrate the application of the rule 
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+ } ] wevecheoc . r 
oa vevel geared epicyclic, ] give an ex- 


ample which was brought to me for so- 


lution some weeks ago. Referring to Fig. 


3 

1 is a wheel with 4o teeth, and- revolves 
loosely on D B also has 4o teeth, and 
revolves loosely on E. C has 20 teeth and 
also revolves loosely on D. D and E are 
in one piece 

If PD and E make 60 revolutions per 
minute, and A makes 30 revolutions per 
minute in the opposite direction, find the 
resulting number of revolutions and di- 
rection of motion of C 

Pee sk in n — 60 — 8 

a l 30 — 60 I 

n = 240. 


makes 240 revolutions in the 
It will be 


Therefore ( 
same direction as the arm / 


noticed in this example that the first 
wheel revolves in the opposite direction 
to the arm, thus a is tabulated — 30. 

av 

- 
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Finishing Crank-pins and Piston 
Rods 


Fhe use of rollers for finishing piston 
rods, crank-pins and axles is not new in 
railway shops, having been used for a 
number of years in some localities, and 


not at all in others. Among the pioneers 
in this line was A. G. Elvin, formerly 
general foreman at the Huntington, W 
Va., shops of the Chesapeake & Ohio 
Railroad, who began using the system 


about ten As unusual meth 
ods of this kind are sometimes short-lived 


th it 


years ago 


the plan is 


note | 


it is 
still used in the Huntington shops. 
The mehanic, C. H 


Terrel, sends the details of the tools they 


interesting to 
maste! 


present 


are now using which are given herewith 


Fig. 1 is the tool for rolling crank-pins, 
— 
— 
= } 
it 
c 


























13 
= 8 
FIG, 1 FIG. 2 
TOOLS FOR FINISHING CRANK PINS AND AXLI BY ROLLING 
Care must be taken in stating the and Fig. 2 the one used for axles. The 
value of the train by keeping in mind rollers are made as hard as possibl 
that a refers to the first wheel, whose [heir practice is to take a smooth cut 


number of teeth must appear in the divi- 
dend of the value of the train, and n vice 
versa. 


W 


, England. 





Now it is from Spain that the steam en- 
to Consul- 


General Ridgely, of Barcelona, 


gine is be revolutionized 
announces 
that a Spanish engineer has invented a 
steam engine which is to cause the revo- 
that 
and so long 
burn but one fifth of the coal 
but one-fifth the 


the ordinary marine 


lution has been predicted so often 


Among other things it is to 


and to oc- 


cupy space required by 


engin Curiously, 


bunker 
boilers, 


however, while this applies also to 
the 


of the 


space, it does not apply t 


which, we are told, “ar« usual 


dimensions.” 


over the surface before rolling, and to 
operate the tools with a 1/16-inch feed 

It sometimes happens that the metal 
seems to rise up a trifle after being rolled 
and when this occurs the direction of the 
work is reversed and the 1 again ap 
plied, which usually gives the desired re 
sult 

The advocates of the method lay stress 
on the fact that the wearing surface of 
the metal ympressed by this means, 
and that it increases its wearing qual 
ties 


at 
19 to ¢ Ictober 190 


A machinery exhibition is to be held 
Olympia from September 


This 


nual affair, and promises this year to 


exhibition has now become an an- 


in 
nteresting features. 


clude many novel and 
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Case-hardening the Alloy Steels 


Selecting the Best Alloys, the Proper Carbonizing Materials, and 
Giving the Correct Heat Treatment Secures Satisfactory Results 





B Y 


Many of the high-grade alioy steels, 
which give very high figures in their 
strength test, are made hard enough to 
resist wear for such parts of machinery 
as gears, cams, ball races, etc., by harden- 
ing and tempering; but when the proper 
degree of hardness is obtained to reduce 
wear to a minimum, they are too brittle 
to withstand shock strains. 

For this reason case-hardening, car- 
bonizing, or as it is called in Europe, 
“cementation,” is resorted to, as by this 
process the outer shell can be made hard 
enough to resist wear and the core of the 
piece can be left soft enough to withstand 
the shock strains to which it is sub- 
jected. Thus with some of the vanadium 
and nickel-chrome steels, gears such as 
are used on automobiles can be made that 
will reduce the wear to a point that would 
have been considered impossible a few 
years ago, and at the same time resist 
shock to:such an extent that it is very 
difficult to break out a tooth with a sledge 
hammer. 


SpeciAL STEELS FOR CARBONIZING 


As a general ruie the alloyed steels 
which give the best results in annealing, 
hardening and tempering are not the best 
for carbonizing; for this reason most of 
these alloyed steels are made in a special 
grade for carbonizing. As an illustration 
of this, vanadium steel that gives the 
best results * for crank-shafts, transmis- 
sion shafts, connecting-rods and other 
moving engine parts is composed of 0.25 
to 0.30 per cent. carbon, 0.40 to 0.50 per 
cent. manganese, I per cent. chromium 
and 0.16 to 0.18 per cent. vanadium, while 
the best carbonizing steel has from 0.12 
to 0.15 per cent. carbon, 0.20 per cent. 
managanese, 0.30 per cent. chromium and 
0.20 per cent. vanadium 

The result of the carbonizing operation 
is determined by five factors, which are 
as follows: First, the nature of the 
steel; second, the nature of the carboniz- 
ing material; third, the temperature of the 
carbonizing furnace; fourth, the time the 
piece is submitted to the carbonizing 
process; fifth, the heat treatment which 
follows carbonizing 


PENETRATION OF THE CARBON 


The nature of the steel has no influence 
on the speed of penetration of the carbon, 
but has an influence on the final result of 
the operation 

If steel is used that has a carbon con- 
tent up to 0.56 per cent., the rate of 
penetration in carbonizing is constant; but 
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the higher the carbon content is, in the 
core, the more brittle it becomes by pro- 
longed annealing after carbonizing. 
Therefore it is necessary that the carbon 
content should be low in the core, and 
for this reason a preference is given to 
steels containing from 0.12 to 0.15 per 
cent. of carbon for carbonizing or case- 
hardening purposes. 

Some, however, prefer a steel contain- 
ing from 0.20 to 0.22 per cent. carbon, 
owing to its being more easily worked 
with machine tools; but the results will 
not be as good as with a steel containing 
a maximum of 0.15 per cent. carbon. 
Greater strength and easier working qual- 
ities can be obtained by the addition of 
such alloys as chromium, vanadium, 
nickel, etc. 

It is also very important that the man- 
ganese content of carbonizing steels be 
kept low. This should never exceed 0.35 
per cent., as manganese has a tendency to 
render the hardened and carbonized sur- 
face brittle, thus making it liable to chip 
and break at the least shock. 


EFrFect oF Various ALLOYS 

Thus manganese is usually kept down to 
0.20 per cent. and seldom exceeds 0.25 per 
cent. 

While chromium has a tendency to pro- 
duce a brittle hardness in steel, it prevents 
the development of the crystalline struct- 
ure under heat treatment, thus refining 
the grain and making it better able to 
withstand shocks. Therefore chromium 
added in small percentages makes steels 
for carbonizing more homogeneous and 
imparts to them greater strengths and 
wearing qualities. Chromium, however, 
produces steels that are very difficult to 
machine; it is therefore combined with 
other ingredients which offset this, ex- 
cept for such uses as armor plate. 

Vanadium used in homeopathic doses 
overcomes this difficulty of machining 
chrome steels to such an extent that it is 
claimed that a steel containing I per cent. 
chromium and from 0.16 to 0.18 per cent. 
vanadium can be forged and machined 
after heat treating as easily as a 0.40 per 
cent. carbon steel. 

Vanadium also produces high dynamic 
strengths, which gives the core of car- 
bonized steels a high resistance to shocks. 


NickKEL Orrsets BRriTTLENESS 
Nickel added to ordinary carbonizing 
steel in comparatively small percentages 
obviates the brittleness which is usually 
produced by carbonizing and makes it 
more homogeneous, the pearlite being 


A K E 


distributed much better. With 2 per cent 
of nickel the steel is increased in strength 
in some cases this strength is nearly doub! 
that of the ordinary carbonizing steel, but 
2 per cent. nickel steel means nothing un 
less the carbon is of the proper percent 
ages. When it is, it makes one of the bes! 
steels, when carbonized and tempered, fo: 
such parts as shafts, ball races, gears, etc 
li should therefore be used wherever the 
2% cents difference in price does not mak 
it prohibitive, except where the higher 
priced alloy steels are demanded, owing 
to their greater strength and wearing 
qualities. 


THE SURFACE AND THE CorRE 


A 2 per cent. nickel steel carbonized so 
that the surface layer contains about I per 
cent. of carbon will be pearlitic, but a 7 
per cent. nickel steel will show a surface 
layer that is martensitic, with a pearlitic 
core. Martensite being a constituent of 
quenched steel, a 7 per cent. nickel steel, 
carbonized so the surface layer contains I 
per cent. of carbon, has the same constitu- 
tion as an ordinary carbonizing steel 
which has been carbonized and hardened, 
that is, a pearlitic core and a martensitic 
outer shell. This martensite should be- 
come denser and denser as it approaches 
the outer surface. 

If this 7 per cent. nickel is carbonized to 
a greater depth, so that the surface layer 
will contain 1.5 per cent. of carbon, the 
core will be pearlitic and resist shock to 
a great degree. A martensite layer will 
be next to the core and close to the outer 
layer. This will give high strengths and 
the outer layer will readily polish with- 
out wear, thus giving it valuable wearing 
qualities. 


How It Srimp.iries CASE-HARDENING 


This simplifies the processes of carbon- 
izing, Owing to its doing away with the 
hardening processes afterward, but the 
carbonizing and the cooling afterward 
must be carefully done in order to get 
good results from this process. 

If, however, the proper carbonizing ma- 
terials are used, the heat of the furnace 
regulated so that it remains steady and at 
the proper temperature, and the piece not 
cooled too quickly, a saving in time and 
expense can be made with this process of 
carbonizing, when this grade of steel is 
suitable 

The influence of the different elements 
on the speed of penetration of the. car- 
bon, when carbonizing steels containing 
the same amount of carbon and different 
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ercentages of manganese, chromium, 
ickel, tungsten, silicon, titanium, molyb- 
enum and aluminum, is shown by 
able 1. 

The rate of penetration for ordinary 
irbonizing steel under the same condi- 
ons would have been 0.035 inch. Thus 
will be seen that manganese, chromium, 
ingsten and molybdenum increase the 
ite of penetration. These seem to exist 
the state of a double carbide and re- 
ease a part of the cementite iron. 

Nickel, silicon, titanium and aluminum 
retard the rate of penetration—s5 per cent. 
f silicon reducing it to zero—and these 
exist in the state of solution in the iron. 


THE CARBONIZING MATERIALS 


The nature of the carbonizing materials 
has an influence on the speed of penetration 
and it is very essential that the materials 
be of a known chemical composition, as 
this is the only way to obtain like results 
on the same steel at all times. 

These materials or cements are manu- 
factured in many special and patented 
preparations. The following materials are 


PENETRATION OF CARBON Per Hour 
Speed of Pene 


tration Per 
Hr. in Inches. 


Component of Alloys. 


0.5 per cent. MANZANCBE.......«+++- 0.043 
1.0 per cent. mManganese............ 0.047 
1.0 per cent. chromium............. 0,039 
2.0 per cent. chromium............. 0.043 
2.0 per cent. nickel............. «+. 0028 
5.0 per cent. nickel...............+.. 0,020 
0.5 per cent. tungsten........ ...... 0,085 
1.0 per cent. tupgsten.... ...... - 0.036 
2.0 per cent. tumgsten...... ... .... 0.0487 
0.5 per cent. silicon....... seeenoes 0.024 
1.0 per cent. silicon..... ...  ...... 0.020 
2.0 per cent. silicon..............+5. 0.016 
5.0 per cent. silicon.... ..........++. 0,000 
1.0 per cent. titanium.............. 0 032 
2.0 per cent. titanium.............. 0 028 
1.0 per cent. molybdenum.......... 0.036 
2.0 per cent. molybdenum.......... 0.043 
1.0 per cent. aluminum... eaeeen 0016 
}.0 per cent. aluminum............. 0 008 
TABLE I 


used and compounded in these prepara- 
tions, but many of them give as good re- 
sults when used alone as when com- 
pounded with others in varying percent- 
ages: Powdered bone; wood charcoal; 
charred sugar; charred leather; cyanide 
\f potassium; ferro-cyanide of potassium ; 
bichromate of potassium; animal black, 
acid cleaned. 


Liguip AND GASEOUS AGENTS 

Another form of carbonizing materials, 
which is used a great deal in the large 
manufactories, is the hydrocarbons, such 
as illuminating gas, gasolene, etc. These 
act by dissociation and are not definite 
enough for the high-grade alloy steels or 
positive enough for the best results ob 
tained by carbonizing 

Such materials as bone and leather 
should not be used alone or in combina- 
tion, as it is impossible to obtain definite 
results from them, owing to the change- 
ability of their chemical composition when 
subjected to a temperature high enough 
for carbonizing. 

Wood charcoal is very largely used in 
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carbonizing steels, but the value of this 
material varies with the wood used, the 
method employed in making the charcoal, 
and other factors. Used alone it gives the 
normal rate of penetration for the first 
hour, but after that the rate gradually de- 
creases until at eight hours it gives the 
lowest rate of penetration of any of the 
carbonizing materials. 


Wuy Errect oF Woop CHARCOAL 
DECREASES 

This is due to the fact that wood char- 
coal contains a percentage of carbonate of 
potassium, and this, in conjunction with 
the charcoal and the nitrogen of the air, 
in the carbonizing case, is capable of giv- 
ing cyanide of potassium. Thus, by com- 
bining wood charcoal and carbonate of 
potassium, an increase in the rate of pen- 
etration can be obtained; but this speed 
decreases with time, and the exhaustion 
of the cement is due to the volatilization 
of the alkaline cyanides. If a current of 
ammonia is used, the rate of penetration 
becomes constant, as cyanide of ammo- 
nium is formed, and this is the one and 
cnly cement. Therefore the best carbon- 
izing materials are the ones that produce 
the most of this element, as, no matte: 
what the cement is, if it is used in the 
presence of a current of ammonia the rate 
of penetration remains constant. 

Powdered charcoal and bone gives good 
results as a carbonizing material and is 
successfully used in carbonizing nickel- 
chrome steel by packing in a cast-iron pot 
and keeping at a temperature of about 
2000 degrees Fahrenheit for four hours, 
and then cooling slowly before taking out 
of the pot or uncovering 


ACTION OF PurE CARBON 

Pure carbon, such as that of sugar, does 
not carbonize in vacuum; therefore a ce 
ment that is simply composed of carbon 
cannot act directly, but acts simply by 
dissolution of the carbon, starting with 
Thus sugar 
should be mixed with some other material 
that will overcome this, in order to obtain 


the iron in contact with it 


the best results from carbonization. 

Carbonic oxide, giving 2CO = C + CO;, 
which is formed by the action of the air, 
in the carbonizing box, on a cement that 
is composed simply of carbon, may act; 
but its action is slow and the carbonic 
acid, COs, has a decarbonizing action. This 
is the action which sugar, animal black 
(acid cleaned), etc., have 

Materials containing a cyanide act by 
means of the cyanogen radical (CN)* 
This compound is decomposed and re 
places the carbon; it is in this manner 
that cyanide of potassium acts The 
product is capable of producmg cyanide, 
which is the case with a large number of 
cements. 


CYANIDE OF PoTrassIUM 
Ferro-cyanide of potassium gives cyan- 
ide, cyanate of potassium and oxide of 


197 


iron. The mixture of ferro-cyanide and 
bichromate of potash gives rise to a new 
mixture of cyanogen and cyanate diluted 
in a mass of iron and chromium oxide. 
This mixture and carbonate of barium 
are subjected to the same _ conditions. 
In fact, the mixture, in the presence of 
the nitrogen of the air, gives rise to 
cyanide of barium according to the fol- 
lowing equation: 2N+4C+CO,Ba= 
(CN):Ba+ 3CO. Therefore it acts by 
means of cyanide and carbonic oxide. 

Certain carbonizing materials contain 
carbonates that are not dissociable at the 
temperature of carbonization, especially 
In the presence of 
carbon there is formed carbonic oxide, 
which carbonizes very slowly. 


calcium carbonate 


CLASSIFYING CARBONIZING MATERIAL 


materials 
First, ce- 
ments which act by means of carbonic 
oxide; second, cements which act by 


Therefore the carbonizing 


might be classed as follows: 


means of a cyanide, such as potassium, 
barium or ammonium; third, cements 
which act by means of hydrocarbons 

The nature of the cement has a very 
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,.onounced effect on the rate of carboni- 
zation, or the percentage of the carbon 
content in the surface layer of the piece, 
or both 

The speed of penetration caused by the 
action of different cements at different 
temperatures for the same time, i.e., eight 


hours is best shown by Table 2 


ANOTHER TEST OF PENETRATION 

At the same temperature, i.e., 1825 de- 
grees Fahrenheit, for different lengths of 
time and with different cements, the rate 
of penetration obtained was according to 
the Table 3 

Eighty per cent. charcoal + 20 per cent. 
carbonate of barium, 40 per cent. char- 
coal + 60 per cent. carbonate of barium, 
terro-cyanide alone and 66 per cent. ferro- 
cyanide + 34 per cent. bichromate were 
used with practically the same results for 
eight hours’ time 

These tables show that charcoal when 


used alone gives the lowest rate of pene- 
tration: but when combined with carbon- 
ate of potassium and subjected to a tem- 


perature of about 1800 degrees Fahren- 
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heit for eight hours it gives the highest 
penetration; or, when combined with car- 
bonate of barium under the same condi- 
tions—first table—its speed of penetration 


is about double that of the other cements; 
also that a rise of temperature of 175 de- 


cases more 


and, in 
this 


grees doubles some 


than doubles, rate from 1500 to 1800 


degrees temperature 
EFFECT OF [TEMPERATURE 


hus the temperature of the furnace has 


a great influence on the rate of penetra 
tion, as well as the cement used; there- 
fore it is necessary that the temperature 


be kept at a definite point in the carboniz- 
ing of the high-grade alloy steels, which 
can be done only by attaching to the fur 
nace something to gage the heat, such as 
a pyrometer 

If the temperature is too high, the metal 
is liable to crystallize and the core will 
rapidly become brittle 

The temperature to which the metal can 
be safely raised in carbonizing varies with 
the kind of steel used. As a general rule 








the ordinary carbonizing steel cannot be 
raised to a temperature in excess of 1600 
CEMENTS USED AND RATE OF PENI 
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1 0.081 0 033 0,028 0,059 0,085 
2 0.089 0.087 0.053 0 078 0.059 
4 0.047 0 040 0 063 0 004 0,088 
6 0 078 0.074 0.072 0.110 0.106 
8 0.118 0.128 0,008 0.138 0.128 
TABLE 3 
degrees Fahrenheit If the original car- 


is high, even this temperature 
safely reached, while with some 
steels, such, for instance, as 
tem- 


bon content 
rt be 
of the alloy 
nickel-chrome 
perature of 2000 degrees can be retained 


cann 


steel, a carbonizing 
for four hours without the core crystalliz- 
ing, and the rate of penetration will be 


reasonably high. 


Cue Lower Limit or CARBONIZATION 


The temperature, however, must be kept 
above 1400 degrees Fahrenheit, as ordin- 
arily carbonization cannot take place be- 


low that point, although in an experimen- 
tal way steel has been carbonized at about 
850 degrees by using a mixture of cyanide 
of potassium, chlorides of the alkalies, and 
the alkaline earths, the latter being used 


1 


to lower the fusion point of the cyanide. 


[He Time REQUIRED 


1 ’ 
Tha ¢:s t 


I he the piece is submitted to the 


carbonizing has essentially 


the 


temperature 
same effect as the degree of temper- 
ature. Up to a certain point, the longer 
the time the deeper will be the penetra- 
tion of the carbon, and the effect of the 
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changes in time is about the same as that 
of the changes in temperature. 

The heat treatmerit following earboniz- 
ing should be very carefully done, owing 
to the fact that the piece must have a very 
surface to resist wear and a 
non-brittle c that will 
also, some methods of heat treating have 
a decarbonizing effect, and some of the 
a tendency to produce 

and to warp. Thus 


internal-combustion en- 


hard outer 


resist strains; 


re 


all Vv steels have 
cracks or fissures 
crank-shafts for 
gines were formerly carbonized and hard- 
ened, but owing to the difficulty of pre- 
venting cracks and warping, this practice 
has been abandoned. 


\NNEALING AFTER CASE-HARDENING 


\s a general rule the piece should be 
annealed after carburizing. This can best 
be done by leaving it packed in the car- 
bonizing case, with the cover fastened on, 


and allowing it to cool gradually; but if 
the carbonizing temperature is not over 
1600 degrees Fahrenheit, it can be al- 


lowed to cool to 750 degrees, then 
heated to 1400 degrees and quenched with 


re- 


good results 

If the temperature is a 
high 1800 the 
piece should be allowed to cool, then re- 
heated to 1650 degrees, and quenched and 
1400 and 


carbonizing 


one, 1.e., above degrees, 


reheated again to degrees 
quenched 

The reason for the double quenching is 
that the piece must be heated to 
its point of transformation, i.e., 1650 de 
grees, to destroy the crystallization and 
consequent brittleness, which is liable to 
in the core when it is carbonized at a 


above 


be 
high temperature; but this leaves the car 
bonated surface layer not hard enough to 
resist wear, therefore it must be quenched 
again at 1400 degrees 


[His TEMPERATURE VARIES 


This point of transformation varies 
with the different components of the high- 
grade alloy steels, and this should be as- 
certained before hardening the piece. 
Another might be mentioned in 
closing, and that is that all steels do not 
One specimen 


point 


retain their carbonization. 
was examined by taking a very thin cut 
from the outer surface for a part of its 
length which on analysis showed 1.25 per 
of carbon. The piece was then laid 
aside six months, and a similar cut 
taken from the rest of its length, which 
on analyzing showed only 0.92 per cent. of 
This showed that the carbon dis- 


cent 
for 


+ 


carbon 
solved little by little into the mass. 
OFTEN OVERLOOKED 


SMALL PoINnts 


If carbonizing and tempering afterward 
are properly done, the alloy steels show 
some surprising results as to strengths 
and wear; but in this age of rush, many 
of the small things are neglected, which 
in the results obtained may prove very 
important. They may even destroy all 
the good qualities of the special steels, 
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rendering them no better than ordina: 
steels. But if used in selecting 
the steel, knowing its properties, select 
ing the cement, regulating the temperatu: 
and time with precision and performin; 
the annealing correct] 
very satisfactory obtains 
from al} 


care is 


and_ hardening 


results be 


the 


can 
carbonizing high-grade 


steels. 





Small Furnace for Special Work 
By F. H. NEeEty 
obtain satisfactor 


Not able to 


results with any high-power crucible fur 


being 
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FIG I. GENERAL DESIGN OF FURNACE 


nace that could be found upon the mar 
ket, the following construction was 
signed and put into successful operation 
on crucible steel and special irons, such as 
are required in novelty and similar work 
The simplicity of construction and opera- 
with high effi- 
ciency, cannot be equaled in any furnace 
for similar purposes that has come to my 
attention. 

Fig. 1 shows the general make-up as the 
furnace stands. It consists essentially of 
castings made from only four different 
patterns, namely: the base or “wind box,” 
the vertical stays, the drop doors and the 
cover. 

It was desired to have the design such 
that the furnace might be used either as 
a crucible or a cupola type; to obtain this 
end the blast box was necessarily made 


de 


tion, combined heating 
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leep enough to take two rows of tuyeres 
shown at E and F), which renders th 
nstruction interchangeable The box 
a single, circular casting cored out, as 
wn, for the air chamber to feed the 
iyeres. On the bottom an annular flange 
xtends in, to 


brick 


ind box is recessed to take the 


serve as a support for the 


and clay lining. The,top of this 


tuys, which are six in number and 
bolted to each other in cylindrical form 
This supports the brick and clay lining, 
which extends to its top 

On the bottom of the base are cast 
for the feet and hinge supports for t 
drop doors, the doors consisting of tw 
semi-circular castings, which are held 


‘losed by ordinary props when the fur 


nace is in Operation 
As A CrucisBLe FurNAct 


As above stated, this furnace has 


unique, feature of being so made that 
| 

















can be used for either crucible or cup 
work When used as the former, tl 
furnace is of course set in a pit so that 3 SED AS 





















































FIG. 2. FURNACE USED FOR CUPOLA WORK 


t} , - 
the torced dral wi re enabicd 








itating handling of the pots lhe top set 





of tuyeres is bricked up while the air 1s 


blown through the lower one By use of 





The cover remai closed while blow 





Ing l vis CS pire \ l uc pening 
just below the top i i ) learly 
seen in the photograp! So perfect 1s the 


combustion that the fumes are not noticed 
in the building 
It may be interesting to note here that 


made by 


sing old b t-out ucibles for “stools,” 
thus eliminating the expensive graphite 
stool blocks, which in a furnace of this 
heat soon burn out The old pot is filled 


dried 


and set 





an arch 


able f ra ¢ Ipol i, 


is cored through the blast box and the 


outside machined for fastening a_ well 
lined troug is can be seen in the photo 
graph The lower tuyeres are closed and 
the blast 1 admitted at the top set The 


locked up and several 


] 


inches of sand is rammed on the bottom 


up as high as the bottom of the outlet 
trough The charging is done as usual, a 
extending several inches 


above the tuvere line and then alternate 
layers of coke and metal Phi yperating 
is just as in an ordinary cupola, the charge 
melting down very quickly 

This furnace could be made of much 


larger capacity as a cupola by extending 
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the stays and lining higher up, giving 
room for a much deeper charge. 

The photographs show the plant as it 
is in operation; three crucibles and one 
cupola are installed and im active service. 





Making Wooden Rolls for 
Textile Machinery 


By G. A. DExtTER 


In several branches of textile machin- 
ery large wooden rolls are used, varying 
in length from 4 to 12 feet (as in Fig. 1). 
These rolls are anywhere from 20 to 36 
inches in diameter, and. are driven by 
gears or by friction pulleys. The latter 
are preferable, as the machine has some 
times to be stopped in a hurry. Running 
through these rolls is a shaft varying 
from I 15/16 to § inches in diameter. 

There are different methods of 
boring the holes through the logs for 
Having tried a number of 

I think the one here de- 
The logs used for 


many 


these shafts 
different 
scribed is the best yet. 
this work are generally maple, sycamore, 
buttonball and tamarack, the first-named 
being the most popular. One reason is 
that it is cheapest, another that the knots 
do not as a rule go below the bark more 


ways, 


than I to 2 inches, and, further, there is 
less danger from checking or splitting the 
logs when wedging around the spiders. 
Having selected the log most suitable, 
we proceed to saw it off about 4 inches 
longer than the finished roll; then chop 
off the bark. Having done this work out- 
side the shop, we now bring the log in- 
side to the lathe and drive a clamp or 
dog (Fig. 2) in on one end; then hoist 
the log on the lathe and place one end 
in the chuck 
large enough, we have four pieces of 6x6 
These irons 


Or, if there ig no chuck 


inch angle iron, as in Fig. 3 
we bolt loosely to the large face plate, 
and then through the other hole we put 
in a long bolt connecting two irons oppo 
site one another. The idea of this is to 
tighten on the log and then to tighten on 
the face plate for driving 
Tue Toots Usep For TURNING 

Having centered the log in the lathe, 
turn it up true as far as possible. The 
tool used for made like 
Fig. 4, being about 3/16 inch thick on the 
bottom and tapered to a knife edge on 


this purpose is 


top. Having turned up as far as we can, 
face up the end, then put the rig shown in 
Fig. 5 under the roll. The wheels of this 
are adjustable to various diameters 

We then take the tailstock off the lathe 
and bore the hole through with the tools 
shown in Fig. 6. On long rolls we bore 
from each end, to help eliminate the error. 
After boring the hole to the right size, 
we next counterbore for the spider, which 
is keyed onto the shaft. I might here say 


that a good many firms use a spi/ler like 
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Fig. 7, but I have found that a more con- 
venient style, and one which has given 
better results is like Fig. 8. We bore out 
to diameter across flat, and at a depth of 
about 3 inches. We then bore out a slot 
for a wrought-iron ring placed as de- 
scribed later. 
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the outside is to prevent splitting of the 
roll when wedging. Next we drive in be- 
tween the spider and the ring twelve 
wedges about 5 inches long, so as to have 
the roll firmly fastened to the spider 
These wedges are 2 inches wide by ™% 
inch thick. 
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End View 
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( ‘Angle Iron Knife Edge Tool 
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Pronged Spider 
MAKING WOODEN ROLLS 


We are now ready to take the roller out 
of the lathe, and cut out the square cor- 
ners for spiders. Having done this, take 
the shaft 
spider on one end) and drive through the 
roll until the spider is solidly in place. 
We then drive on the ring for which the 
slot was made a tight fit on the inside and 
14 inch larger than the outside diameter 
The idea ot being larger on 


(having previously keyed the 


of the ring 





Lathe Clamp 





FIG. 5 
Square Spideg 


FOR TEXTILE MACHINERY 


REVERSING THE ROLL 

Now turn the roll around and place on 
centers in the lathe. Then turn off the 
part we were unable to touch on account 
of the chuck; face the roll up on end to 
the right length; counterbore for the 
spider and the ring, as before described, 
swing the roll across the lathe, put in 
the spider, the key and the ring, then 


wedge as before. We now true up the 
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shaft and turn the roll to the diameter 
that is wanted. By careful boring in the 
manner described, we are able to use over 
igain shafts from old rolls which, if trued 
ip by being sprung in driving into the 
roll, would be useless unless the pulleys 
were bushed. 

I will now describe the rolls which 
have to be from 8 to 12 feet long, but only 
9 to 12 inches in diameter. It is evident 
that if we were to make these the same 
as described above they would prove very 
costly. On this class of roll we get a 2- 
inch square bar of iron and, having ‘cen- 
tered the ends, get two pieces of timber 
6x12 inches and mortise out on one side 
of each in the center a slot 2 inches wide 
by 1 inch deep. We take the iron bar 
and divide the length of the roller so as 
to allow five bolts on about 8 feet in 
length. We then drill five 54-inch holes 
through. Then placing the bar in the 
wood, we bore out the %-inch holes, 
using the bar as a templet. We then 
counterbore down on the outside of the 
timber for bolt heads and nuts, and then 
bolt securely together; we plug up the 
holes over the bolt heads and nuts. Next 
we bore a series of holes in the wood and 
drive in wood dowels, swing in the lathe 
and turn up to the diameter wanted. This 
makes a convenient and cheap way of 
making these rolls. 


Use of High-speed Steel 


By J. Watson 





Perhaps some of my experiences will in 
terest users of high-speed steel. As our 
work is entirely in wrought iron and 
steels ranging from 8 to 8o point carbon, | 
will necessarily confine my remarks to 
these metals. 

I find that in wrought iron the decrease 
in cost by the use of high-speed steel over 
the old style mushet is very small. But 
on steel of 8 to 10 point carhon there is 
scarcely a limit to the speed you can run 
after the scale has been removed In 
everyday practice I run at 8&5 feet per 
minute and 1/16-inch feed to rough, 250 
feet to finish; 45 feet to rough thread and 
25 feet to finish it. On steel of 60 to 80 
point carbon I use a speed of 45 to 55 
feet with same feed to rough, 30 feet to 
finish, 25 feet to rough thread and 20 feet 
I might add that these 
threads are required to have a “looking 
glass” finish 

As we have from '% inch to 3% inch 
stock to remove according to the black 


to finish thread 


smith’s accuracy, we find that the machin 
ist’s time is reduced nearly one-half over 
the time required before the advent of the 
new high-speed steels 

I also agree with others in the state- 
ment that the steel must be heated white 
hot but will go this one better and say 
that I get still better results where I heat 
the roughing tools till the point melts or 
runs. 
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Casting Finished Bearings 
Accurately 


EDITORIAL CORRESPONDENCE 


In making some of the bothersome 
parts of the California adding machine, 
the superintendent, P. J. Lennon, has dis- 
played his ingenuity in many ways 

Some of these parts are stamped of 
sheet metal, and have shallow radial slots 
milled across the face. In order to turn 
these out rapidly a fixture was made to 
hold three of these pieces in a circle, as 
shown in Fig. 1. 

This was then mounted on a little Slate 
automatic pinion cutter, and the difficult 
part was to make the whole operation au- 
tomatic so,the machine would jump the 
indexing from a to b, b toc, c tod,d toe 
and ¢ to f. 

To accomplish this, three pieces were 


} 
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FIG. 1 
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rHREE NEAT JOBS ON 


made to go over the notches in the index 
wheel at the proper place, and the pawl 
movement so arranged that it would 
drop back over the blank piece and pick 
up the first tooth or notch behind it. In 
this way the machine is made to feed 


tooth by tooth till one piece is finished; 
then comes the jump or long indexing 
from one piece to the other, after which 
the regular feed proceeds till the end of 
the next piece. 

Another job on this machine is shown 
in Fig. 2; but after the other this seems 
easy, as it is simply a case of putting a 
special indexing wheel on the machine 
with teeth cut to correspond 


CASTING iN A SMALL BUSHING 

The casting of a bushing on a piece of 
sheet steel is something new to most of 
us, but Mr. Lennon accomplishes it in a 
very neat way, and makes a perfect job at 
a much lower cost than it could be made 
in a screw machine and riveted in place, 
even if such a method would give the de 
sired accuracy, which would not be the 
case 


This is shown in Fig. 3, where the out- 
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side length of the bushing must be the 
same whether the sheet metal varies in 
thickness or not 

The bushing must be exactly located 
with reference to two other holes, a and 
b, in the sheet, and the hole to receive it 
is drilled in a jig with pins at these points 
Then a milling cutter gashes into the hole 
to make places for the metal to flow, these 
gashes being from each side, so that the 
inner edge really presents four teeth for 
the metal to flow around 

Then the plate is clamped between the 
steel molds as at 4, again located from 
the two pin holes referred to, and the 
metal is pumped into the mold, as indi 
cated by the arrow in the sketch. The 
plunger P forms the core, and also serves 
to compress the metal, to bring it to size, 
to shut off the flow and to push out the 
gate or sprue when it moves forward at 
the right time. 
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AN ADDING MACHINE 


[he dies close together so that the onl 
variation that can take place is in th 
thickness of the flanges; these in most 
cases are not over 0.02 to @.03 inch 
thickness, so it can be called pretty fine 
casting 

[The metal is a very hard babbitt s 
proportioned that the shrinkage is very 
slight, and it makes a good bearing The 
plunger leaves the bearing burnished 


F. H.C 


School of Engineering, Colorado Col- 





lege, has been donated $12,000 by William 


J. Palmer, to be immediately expended 


on additiona 


¢ 
if 
] 
i 


equipment of the engineet 


ing laboratories for senior work 


Ground was broken for one of the 
greatest engineering projects of the age 
on June 20 near Cold Spring, N. Y., west 
of the Hudson river. Immense reservoirs 
are to be constructed in the Catskills and 
an aqueduct is to bring water from there 
to the city of New York. It is estimated 
that the work will cost in the neighbor 
hood of $160,000,000 and will increase 
the present Croton supply about 500,000, 


000 gallons daily 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE 


A Drilling Jig, a Milling Fixture 
and a Hand Broach 


I: have been a reader of the AMERICAN 


MAcHINIst for some and during 
that time 
information from letters written by prac- 
The racy, humorous manner of 
Dixie in all their 
tight-corner es- 
thril- 


have 


years, 


have gathered much valuable 


tical men. 


Osborn and various 


disguises, relating their 
capades, appears and reappears as 
ling as any Western ranch'story. I 
during the last few years designed many 
jigs and fixtures for drilling and milling, 
boldly into being 
partly result of unknown to 


me who aided me through their writings. 


which, | assert, came 


as a others 
\ few of these tools may be of interest to 
others 

[he 
1, a drilling jig; Fig 
for the 
hand rig for cutting 
end of box keys 


accompanying drawings represent 


Fig 2, a small fixture 


milling machine; and Fig. 3, a 


square holes in the 


THe DrituinG Jic 


The jig was designed for drilling a 


hole in a special gear wheel where any in 





FIG.1 


\ Gi kK 


accuracy between centers would multiply 


to the lever which it operated. It was 
ilso necessary that the teeth should bear 
a certain relation to the hole; hence the 
tooth lever, which is controlled by the 
nurled Screw. This lever thus locates and 
binds the jig in position on the gear. The 
drill bushing is shown at B 
CHE MILLING FIXTURE 

The small milling fixture, Fig. 2, was 

made for use on a hand miller. There 


PAY 


DRILLING JIG 


FOR 


are a great many studs, belonging to all 
classes of that require two 
parallel surfaces for fitting into slot holes, 
to keep from turning when tightening in 
The holds 


machinery, 


the desired position fixture 


USEFUL 


IDEAS 


THE BroacH 
A box key was part of the outfit sent 
with each of our machines, and until re- 
cently it was made under jobbing con- 
A forging was made and drilled 


ditions. 
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FIG. 3 








A WRENCH-BROACHING 





FIXTURE 











The 
stud, 


cut. 
plate for locating the the 
and the clamping strap, are shown in the 
detai's. A bar C eaters the rectangular 
hole in the strap and is tightened by the 


straddle 
head of 


them solidly under a 


capstan-headed screw 








a 
~ FIG. 2 

\ STUD-MILLING FIXTURE 
to the necessary depth. A square tool 
was driven into it by the blacksmith 


while it hot. It always seemed a 
pity to see the finish put upon the outt- 
side, while the hole itself was dirty with 
scale and was far from being as square 


was 




















e 
August 8, 1907. AMERICAN MACHINIST 203 
it ought to be. In use, the wrench edge” and will crumble, causing the screw removal of the finished screws a little 
enawed the sides of the screw heads as_ to “cut”. I hope to see the day when we easier. A single dowel pin through the 
if to compensate for its services The can start a tap as readily as we can our ratchet and both disks insures correct as 
new tool was made like big 3 hand reamers \l NOTTAR sembling each time lhe cutting ff to )] 
[The keys were made in the turret lathe ae can be slightly beveled on the end so as 
from bright mild steel, 34 inch in diam to leave the neck a little thinner on the 
ter, with a hole 1 inch deep drilled in Screw-slotting Jaws side next to the head, as shown in Fig. 3 
the end. They were cut off 934 inches , . and then no tit e left on the ew 
long. Then they were placed in a hori 7 head. This beveling eme, of course, 1 
. ‘cE ie On page 924, Part 1, Mr. Little gives the ak ae 
mtal position in the tool (Fig. 3), which ' a well known dodg nly with the rg 
: ; 5 merits of various styles of screw-slotting 4 : 
was previously gripped in a vise At A ' . ao. shown here it does not have to be beveled 
. . war jaws, and I wish to ask him if he has evet : : 
s a bushing which rotates in B and is , so much as where the cutting-off to 
; : tried two disks clamped together and tapped paps 
livided at each quarter with a _ space ot : ; ctually separates tl nished screw fro 
as _ : ; m the joint I have only heard of this 
which is located by the pin C. At D is a the bar 
: : scheme in a general way, so cannot giv a ; ; 
rap which is shut when a key is placed ati ‘ . ; [he ratchet 1) ve utilized n 
. I staal ++} - loaoree . 
; ‘pa ill of the details with any degree ot ac pe 
n.position through the hole from the the slotting machine to g¢ t disks 
° ° ° . curacy 
eft-hand side, acting as a bolster. under . F ME: , slow rotary ! ins of ecip 
+] . . ' The idea is to have two disks 4 and 
he cutting strain [he screw E, when ; , rocating paw! \ nomy in cor 
P as shown in section in Fig. I, as large ane 
tightened, engages the box key with 4 ‘ P '.  Struction, the disks might be recessed s 
ry . _ Pi in diameter as the screw machine wi! é “eae 
lhe tool F is advanced by the screw - eae er there would be 1 nd es to tap 
1: ' admit of. They are held in a fixture ( ae 
This tool is a _ right-angle with the : CaS aa hen if e d ‘ t al 
. that fits in one of the | s of the turt ; 
ound portion made to ride in the hole, ‘ time for head rew the rec cal 
Lh : ; ] ' th " nt 1 th 
4] : hese disks aré¢ tapped ne jyomt wit 3 ~ . 
nus insuring no spring and supporting be nhilied p wil i parat rin tl 
the cutting edge [he output is five screws t seat 1 elves gaimst, a 
dozen wrenches in three hours, and with shown in Fi 1 t tside diameter of 
no sweating This may be a poor per the rings being 1 to suit the vari 
formance for some who have arrived at lengths of head rews. For shouldered 
some better way for making square holes co ‘ screws the disks 1 e « nterbored s 
Our consolation is that the quality could a the screw leads w ear directly against 
not be improved , the edges of tl lish nd thus get 
> 
Y , England ERNEST METCALF _ firm support while for countersunl 
E crews, thi ter « l t the tapped hole 
. ~° Way by ( ntetl sun t 1 tcl the screw 
Pilots on Taps—Sizes of Tap heads 
Drills [he hol /p the edge of th 
ae ~ ( iM e togetnet! trie 
laxim a ( head for that yal 
It has always been a mystery to me ‘tae 
: ticula \ Ll wi illow Lhe 
why some tap manufacturer does not es ; ; 
eaitas holes migl lrilled and tapped while 
tablish a good practical shop standard for 
A aT ’ ' thi xtul Ss in plac n t turret It 
tap-drill sizes and make pilots on taps 
; ; the event of rt of rews being 
conform with said sizes. When using ; : ' , 
‘ . , . : made witl nusua arge heads, the 
taps, say trom 3/10 up to inch, thes SCREW -SLO NG DEVIC! 
; 1] , , ir , xing device mig é feed tw 
are generally started by hand, holding th: ; ; 
. ‘ ' , , teeth of t tt d so! 
work in the vise, and as the taper on the 4 Series of holes so th crew thread 1s 
, - oie 93.3 ry ‘ , ver ther h WI crew his would 
tap aS now made is a pretty short affair. half in each disk i] cutting-off tool Is : ‘ 
. ; , 
b] | ecessitate taking the disk t of tl 
the tap iS Invariably started on a sligh so set tor depth hat does n quit | 
. 9 . : : , rre tte | ( naking 
angle. On small-sized taps the body of separate the screw from the bar stock 
the tap is not strong enough to straighten lhe final move of the turret brings up th 
‘ : : $ . The device ] re ted S ree 
itself 1f started on an angle If the tap arrangement shown in I ig. 1, the screw 
: ; . . " nly pp lic eint e of sm screw 
were made with a pilot it would, however, enters one ot the tapped holes, screw tp} oy 
r) \ ‘ S t tt 
be easy to start in the vise taps that are itself in good and hard and is twisted oft 
} } . 1 P i tl 1 \ 
now started in the lathe, or in cases whet from the parent bat D is a ratchet hav 
, * ‘ , , : Wa (GRIBBEN 
the work is now drilled to insure the tap ing the same number of teeth as thet 
starting straight are tapped holes in the disks, and a pawl - 
Another thing that seems erroneous t feeds it one tooth for each turn of the >: >: 
7 1 "ar More about Piston Pins 
me is that the sizes for tap drills for con turret After the disl f ill tilled up 
mercial and practical uses are too small, with screws, they are taken it f the 
or rather smaller than necessary, as the fixture by withdrawing the pin / ind art \t page 36 art you put the que 
body of the screw is so weak in propor then placed in the slotting machine, where Wha \ y WwW p mm pins 
tion to the strength of the thread tapped they are given a slow rotary motion to One can see at nee what is wrong 1 
in the work that the screw will twist off feed the screw heads past aw running he compare g of the halt p 
when only one-quarter the depth of thi on an arbor parallel to the pm on which with the piston pu gured at page 454 
is tapped in the work the disks are mounte [hese disks are Vol. 29, Part 2 the matter goes fal 
The question of tap sizes would readily made in duplicate, so that on pair may beyond toistu nt consumer stoct 
be adjusted by the workmen if they wet be in the turret filling with screws as they that the makers know can D made tat 
furnished with taps of a certain size hav are made, while the other pair in th ighter and simp \ have got to dea 
ing certain sized pilots slotting machine with flying-machit men who will not 


I always use a No. 4 drill for inch After slotting all the screws held at tolerate weight d complication at the 


taps in cast iron, and the result is a good) one time by the disks, they are taken at of y manufacture 

, ' to t hing 
smooth thread, plenty strong enough, apart and the slotted screws dumped out \s an assistance se who do things 
while, if a nearly full thread be cut, the If the disks do not quite meet at theit because they were done so yesterday, let 


top of the thread is apt to be “feather edges, as shown in Fig. 2, it makes. the me port out tl 
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heavy work only on the side toward the 
crank; therefore I cut off the unnecessary 
segment of the pins, determined by the 
ratio of the crank to the rod. 

Quite a variety of devices and parts is 
to keep the cylindrical pin from 
all these extravagances 
are thrown aside by using the half-pin 
screwed onto or into the the 
piston, on which it bears preferably with 
a flat the half-pin cannot shift 
axially, and the rod cannot shift beyond 
the play allowed by the end flanges. 

The half-collars on the half-pins have 
only to be strong enough to draw the pis- 


used 


shifting endways; 
center of 


surface; 


ton outward when turning the engine by 
the 
are 


hand, or to draw in charge or 


scavenging air if these not under 


pressure. The half-pin is easily adjustable 
for wear or to alter the clearance 

The cylindrical piston pin is a_ ruling 
for torpedo 


and affects the diameter and all connected 


size three-cylinder engines, 


with that weapon. The length and conse 
the 


single-acting 


quently weight and cost of every 


motor driving a_ crank-pin 


are reduced by using the half-pin 


readers fig 


Can any of your statistical 
ure out the saving in the annual output 
that ensues from the general use of the 
half-pin ? Law HaArcGrRAVve. 
New South Wales 


Hobbinga 25-degree Worm Wheel 
with a 12!4-degree Hob 
—Hobbing a Left-hand 
Worm Wheel with 
a Right-hand 
Hob 


, } . 1 
Recently having a worm-wheel t 


1 found that in order to do the job it was 
make a hob to suit 
The worm wheel had 24 teeth, 1/7 inch 


*h, to 


necessary to 


circular pit mesh into a worm hav 


ing a quadruple thread with a lead of 
4/7 inch, or 134 threads per inch The 
blank diameter of the worm being 0.495 
inch, and pitch diameter 0.405 inch, it was 


found that the angle for gashing would be 
about 25 degrees 

There being no quadruple-thread hob in 
the dimensions of worm 


the shop to suit 


just given, and as it was thought unwise 
to make a hob for one gear, I decided to use 
a hob of the same diameter, the only dif 


ference being a double thread, as the case 
required 

[he gear was mounted between the cen 
ters of the milling machine, and the sad 
dle swung to an angle of 25 degrees and 
After 
gashing the gear it was ready for hobbing, 
the angle was quite steep for a 
worm it liable to 
trouble in getting the hob started 

1 took the double-thread hob, 


was equal to 12% degrees angle of thread, 


then gashed in the usual manner 


and as 


small was give some 


which 


and instead of bringing the saddle of the 
milling machine back to zero, I brought it 


AMERICAN MACHINIST 
back to 12% degrees, and hobbed the gear 
at that angle without a hitch; for leaving 
the saddle at an angle of 12%4 degrees and 
the hob being equal to 12% degrees, it 
gave me the proper angle of tooth as 
desired. The job was very satisfactory. 
Another case I had was hobbing a left- 
hand worm wheel with a right-hand hob. 
The worm wheel required an angle of 3 
degrees left hand for gashing. After 
gashing the gear 3 degrees left hand, | 
placed the right-hand hob on the milling- 
machine mandrel and swung the saddle 3 
degrees more in the same direction, mak- 
ing it 6 degrees left hand, and hobbed the 
This gave very good results also 
Epw. J. RANTSCH. 


Making Some Sliding Yokes 


gear 





We got the job to make a large number 
of the yokes shown at A. They were 


made of cast iron and were required to 








August 8, 1907. 


Two mandrels like D 
were carefully turned and ground. They 
were recessed at the bottom to insure 
their standing perpendicular to the sur- 
face plate. After putting them approxi 
mately in place they were located to exact 
position, using a vernier to gage them 
The castings were slipped on the two 
mandrels, with paper washers at E. The 
paper washers were backed up with putty 
before pouring the babbitt. A small angle 
plate was fastened to the surface plate and 
a light clamp was sufficient to hold the 
yoke A while the metal was being poured 
The clamp used was a flat piece of spring 
brass loosely riveted to the angle plate, 
the idea being stolen from ‘an ordinary 
photographic printing frame. The man 
Grels were greased with a mixture of tal 
low and graphite. A yoke G and turn 
buckle F were used to pull the finished 
pieces off the mandrels. 

The pieces were very satisfactory and 


rT 


a nut and washer 


7) 
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MAKING SOME SLIDING YOKES 
he interchangeable. The first idea was to when worn in service could be re-bab 


bore them and an angle plate was rigged 
up on the face plate of a lathe 

Che angle plate had a tongue in it which 
Two 


move 


fitted in a groove in the face plate. 
gage the 

The pieces A 
were clamped to the angle plate and the 
first hole bored and The 
plate was moved over to the other stop, 


were arranged to 


the 


stops 


ment of angle plate 


reamed angle 
and the balance weight moved over to the 
other side of the face plate. The second 
then bored and 
fore releasing the work two test plugs 
were put in the holes and tested for par 
The The 


work was then taken out and another was 


hole was reamed Be 


allel holes showed up well 


bored 

About this time it struck me that it 
might be just as well to test them and see 
how they compared. They were of no 
use whatever. The holes were out of 


line in more ways than I thought possible, 
decided to find another and easier 
way to do the work and have it right 
The core box for the holes was enlarged 
so that babbitt metal could be run in 
around a mandrel. An old narrow sur- 
face plate C was scraped true and two 
holes were drilled through it at approxi- 
mately correct center distances. The plate 
was faced on the inside to accommodate 


SO I 


bitted at They recipro- 
cated on round guide bars. The 
in the center, between the bearings, were 
filled felt washers, which acted as 
oil reservoirs. This was an afterthought, 


E. A. Drxte 


slight expense. 


spaces 
with 


but very satisfactory 





Standardization of Drawing-room 


Methods 


I agree with Mr. Stoneham in his arti- 
cle under this same title, on page 9 of the 
AMERICAN MACHINIST, that standardiza 
tion of drawing-room systems and meth 
mportance to the smooth 
working of I think 
that a standard size of sheet for each de- 
tail is the most satisfactory and econom- 
Especially is this the 
where 


ods is of great 


any drawing room 


ical 
best for the 
there are many small parts in each ma- 


arrangement 
automobile business 
chine 

At one time I was with a firm who used 
one standard-sized sheet for all drawings. 
This system was far better than having 
no standard at all, but was costly and un- 
The size of their sheets 
small details 


handy at times. 


was 24x36 inches. Several 
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m- 
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were placed on each sheet, which meant 
a loss of time: in looking for any partic- 
ular one when it was required. If a blue 
print of one or two details was required 
it meant a sheet of blue-print paper of the 
dimensions 24x36 inches. If each detail 
had been on a separate sheet only a small 
piece would have been used. 

My present firm uses four standard 
sizes of sheets: 8x11 inches, for details; 
20x26 inches, for drop forgings and pat- 
tern drawings; 26x41 inches, for small as- 
semblies and any drop-forge or pattern 
drawings that could not be shown on its 
regular sheet to good advantage, and 41x 
any length for full-sized assemblies. Al! 
numbers are consecutive, and each model 
car is given a type number and letter such 
as G-2, G-3, G-4, etc. 

Every part of a car is detailed on a 
sheet 8x11 inches. These sheets are bound 
in a folder, thus making a complete book 
for a machine. A book contains about 
1000 blue prints. 
for reference only—by the foremen of va 


These books are used 


rious departments, the purchasing agent 


and stockkeepers. A print mounted on 


AMERICAN MACHINIST 


A Large Punch and Die 


Fig. 1 shows a punch and die for punch- 
ing a hole 20 inches in diameter with 
three keyways, in sheets to be used for 
armature core laminations. Dealing with 
the die first, the body A is made of cast 
iron, and is machined on the bottom, and 
in the recess—for locating the segments— 
only. The cutting ring is built up of nine 
segments, each held in position from un- 
derneath by fillister-headed screws and 
located by pins. In making the segments 
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H | I} K 
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FIG. 2. INSERTED PUNCHES 
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and is machined in the same way as the 
body for the die. The ring for the punch 
proper is made of tool steei, and 1s located 
and held in position by pins and screws 
After being fixed in position three grooves 
are machined in the body and through the 
ring, so cutting the latter into three parts; 
in each of these grooves is located a 
block G, into which the punch for the key- 
way is driven; both the blocks and 
punches are hardened, but the ring form- 
ing the punch proper was left soft in this 
case. The stripping arrangement will be 


clear without description 











Stripper | 
c 














FIG. I TWENTY-INCH PUNCH AND DIE 


press board is-used by the machine oper- 
ators. 

One thousand blue prints, bound in 
book form, would seem to make a thick 
clumsy volume to handle. As a matter of 
fact it makes a book only about five 
inches thick. This is easily handled. The 
blue prints are placed in rotation, and 
each one is numbered in the lower right- 
hand corner; thus any piece may be 
turned to at once. The total cost of mak- 
ing such a book is about three dollars. This 
is inexpensive, considering its usefulness 

The drawings, 20x26 inches in size, are 
never used outside of the drawing-room 
and pattern shop, except for mailing pur- 
poses to firms who make drop-forgings 

When a change is made in a drawing a 
new blue print is inserted, and the old 
one removed This is, of 
quick and easy operation 

I would like to hear, through the col 
umns of the AMERICAN MACHINIST in re- 
gard to methods for keeping track of 
changes on manufactured parts. It is my 
most vexing problem A. B. HowK. 


course, a 


a ring is first machined to the required 
dimensions and is then sawed up into the 
number of segments required. If a plain 
hole without any keyways was required to 
be punched, an extra segment would have 
to be made to make up for the amount 
lost, due to the width of the saw in sawing 
up the segments, but in the tools shown 
this is not necessary as the parts B form 
ing the keyway dies more than make up 
for the amount lost. The three keyway 
dies are located in a groove machined in 
the body and are held in position in the 
same way as the segments. All cutting 
parts of the die are made of too) steel and 
are hardened and ground. The stripping 
is accomplished by means of a mild-steel 
plate, machined on top face and outside 
diameter only, packed underneath with 
rubber and located, adjusted and held in 
position by screws with sliding nuts, the 
latter being prevented from turning round 
while adjusting the stripper by small pins 
C, one in each nut, driven into the nut and 
fitting into grooves in the body. ; 
The punch body is made of cast iron, 





Trouble is sometimes experienced with 
small inserted parts such as keyway 
punches. The usual method employed for 
locating and holding such parts is to 
locate in a groove and attach to the main 
part with screws and pins, as at N, Fig. 2 
After being in use for a little time they 
sometimes work loose with the result that 
if it is not noticed the tool may be se 
riously damaged; besides, owing to the 
screw and pin holes, they are liable to 
crack in hardening; this method is cheap 
and on very light work often answers all 
right. Usually I.employ the method 
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shown at O, which 


and will hold up to anything in reason. A 


hole is first drilled in the main part, and 
then the material from the outside to the 
hole is machined or filed away, the flat 


faces M bi 
the bottom 
made to correspond and driven in ft 


ing made slightly taper from 

upward, the punch being 
underneath, so that when in operation the 
j firmly int 
When 


to make it as 


tendency is to force it more 
the body instead of to push it cut 
a dovetail 1s used it 18 best 


at H 


corners I 


iid the sharp 


is a way of doing the job that 


not as /, so as to av 
often seen, although it is fairly 
make and answers very well 
drilled in the body, and 
hine 
bottom of the holes, the 


hi les ar 


then a slot 5 1, passing t 


ma 
» the 

t being made slightly taper 
ame effect as in the me 
levelopment of 


when 


punches 


Lead as a Pattern Material 


In con the different materials 


idering 


for use in patternmaking we usually think 
of pine, mahogany and cherry for ordi 
nary use, or brass and iron for patterns 


from which a great many castings will b 
but 


soft a 


do not usually think of 
While | 


suitabl 


required we 


using as metal as lead. 


would not recommend lead as a 


material for permanent patterns, 


that it 


exper 


ence has shown me may be very 


serviceable in many cases for master pat 


terns, that is for temporary use for get 
ting castings for brass or iron patterns, 
and also in many cases where but few 
castings are required, its seftness and 
flexrbility, which condemn it for perma 


nent use, making it especially serviceabl 


such 


nm Sor cases 
It wus my fortune to be connected at 
one time with a concern engaged in the 


manufacture of fan blowers The shells 
or casings of these blowers would range 
in thickness from about three thirty-sec 
onds of an inch for the smallest ones 
which were about twelve inches high, to 
nearly quarter of an inch for the large 
ones, which would stand about five or six 
feet high 

\ side view of one of these casings 18 
shown in Fig. 1, and a sectional view of 
the san:e is shown in Fig. 2 

In the first set of patterns which were 


made the master pattern was made to 
give only the outside shape; it was not 
hollowed out at all In making the iron 
pattern the molder first molded up this 
outside shape, and from this !e made a 
reverse mold, which he shaved back to 


get the required thickness 
Che i10n patterns obtained in this man 


ner were, however, of very uneven thick 


ness and were much too heavy 


During the time that [ was connected 


makes a sound job 
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with the company the patterns were pretty 


nearly made over. In making this sec- 
ond set of patterns we first made a former 
of the size and shape of the inside of the 
and on this built up 


pattern of sheet lead of the re- 


casing, former we 


the 
quired thickness 


master 


It will be not fro Fig. i that the 
casing iicreases in size spiral from < 
iround through at [his made it nec 


that the fe should be largely 


essary 
made by hand, the lathe being of but very 
; 


little use,the shap ing obtained by work 


templets of constantly increasing 


ing it t 


Siz [he former being finished, the sheet 
lead was laid on in pieces of trom about 
2 or 3 te about 5 6 inches square, ac 
cording to t s1 f the pattern, the 
cdges o1 each piece, as they were fitted to 
ether, being beveled to make room for 
the solder Che pieces we mporarily 








- 
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F1G, 3 
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EAD AS A PATTERN MATERIAI 


held in place for soldering by screws pass 


through them into the former, the 


ing 
lead being protected from the screws by 


Chese 
si iidered up 


leather washers screw-holes were, 


of course, afterward 


In working the lead to shape over the 
a beater, as shown in Fig 


Che 


feet, which were 


former 3, faced 


with leather, was used shell being 


made in this manner, the 


made o1 wood, were screwed on from the 


inside 
The iron patterns obtained from these 
from 


hrst 


weighed one 


the 


lead master patterns 


half to two-thirds of what 


the 


ones, 


made by reversing and shaving-back 


process of the molder, weighed, making a 


saving in the final castings well worth 
while 

\s a futther illustration of the use of 
lead in pattern work, we wil! take the case 
f the ventilating-funnel top, shown in 
Fig. 4, which the president of the com 
pany haa made for his yacht This was 


the sma!] 
the 
which was about 


about six inches in diameter at 


end, and tapered gradually toward 


flaring, bell-shaped end, 


eight nine inches diameter. It is evi 


that it a slow, ex 


icb to 


and core box o* 


would have been 


difficult 


dent 


pensive, and also a have 


made wooden pattern 
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this and get the thickness anywhere ne 
uniform, but by using lead the proble: 
was 

In making this we first made a former 
in halves. of the exact shape that the cor 
to be. These 


easy 


was formers were th 


greased, and core boxes were made fro1 
manner of calcine 
haif of 


was inclosed in a box-like frame, witho 


them in the usual 


plaster, that is, each the form 


top or bottom, and the plaster, mixed wit 


water tc the consistency of cream, w 


poured over them. After the plaster ha 


set the foremers were removed and she 
lead o: the desired thickness was worke 
over and fastened onto them, io make tl 


finished pattern 
It is evident that castings obtained f1 


this pattern would be uniform in thi 


1 
} 


he pattern cost was small 


F. L. Woops 


“1 ft 
i t 


Recutting Micrometer Screws 
We 
nd 

] 


been used so much 


had quite a number of one-, tw 


three-inch micrometers which had 


within a small rang 
that the thread of the screw had becom: 
badly worn; some of them, if fairly tight 
it each end, would shake at the center 


We decided to make 


an attempt to 1 


cut them, and this is the way we went 
about it. Our shop is not a very larg 
ne, but we have a small Rivett bench 
lathe. In the half-inch collet or draw 


chuck of this lathe bored out a piece 


tf cold-rolled shafting about an inch long 


we 


until it was a good, tight, wringing fit for 
the shank of the 


carries the movable 


micrometer screw whicl 


anvil. This centered 
it absolutely true, provided reasonable care 
As very light cuts were all that 
take to the 


thread, the friction of the wringing fit was 


was used. 


it was desired to true up 


ample to drive the screw 


The job was made harder by the fact 
that part of the micrometers were of 
Brown & Sharpe’s make, in which the 
shank of the screw is pressed into th 


thimble. Taking out and replacing th: 





screw in these cases required an extra 


amount of care, or a pretty bum looking 


job would have been the result. The final 
results satis 


were found to be perfectly 
factory, and the micrometers, tested after 


the recutting, compared favorably with 


new ones As the nut of the caliper is 

very short, compared with the screw, that 

required no repairing A. D. UBER 
The employees of Dodge & Day, of 


Philadelphia, have organized a new engi 


neering society called the Engineers’ and 


Constructors’ Club, the object of which is 


to discuss subjects relating to engineering 


ind construction and to give all members 


the benefit of the experience gained by 


each in his particular line. Four meet 





already been held, and the pro 


club 


ings have 


ceedings of the are to be published 


1 


regularly 
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The Maximus Brake portant element of | dev nsisting 
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; ae ; : same time the t1 g 
In the celebrated experiments made 
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gland in 1878-79 by Captain Douglas tages 
F recede Sigiatly I enter I t 
Galton and George Westinghouse, it was 
1 ’ - - . wh el: the great ws ar aepat < | 
wn that the coefficient of friction b ' ‘ 
; é' : ; or down from the nor g 
n the brake shoes and the wheels 
s its , n ent the ‘ 
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nm inverse direction to the speed ‘ 
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a" : a centage of the vehi veight exerted as 
t ockK the wheels, causing them t . , 
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skid with a loud grunt. From the for se ; 
: retardation tr the 1 ests 
going it follows that to get, at high speed, , , . 
liom : , , been made in England to show the su 
raking effect equal to that at iow speed, » 
perior retarding effect ft Maximus 
s necessary to have a much higher °- : _e* 
} - } + ; “4? : 
ee rake over what 1s : ved as “t 
ssure on the brake shoes to compensate —-. ww ¥ , a 
dinary DTAKC in 1 it these ests 


the lower coefficient Therefore to 


coach on the North Eastern Railway w 


ke the quickest possible stop—which . 
, stopped by the Maxin rake from 


ins that in spite of high braking pres 


, , speed of 75 miles an hour i distanes 
re the wheels must not be skidded—if onthe : . 
70 vards, while when « inne with tl 
ecessary to gradually reduce the pres oe. ; : 
1 , , ther brake it t K QQO val t top t 
n the brake shoes as th spee < 
me coach fror 7 


reduced In the invention referred t 





1s accomplished mechanically, without 
venting of the air from the brake cyl Loss of Heat Due to Boiler 
ler, by means of some modifications of Seal 
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brake rigging and an attachment 
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Metal Factory Equipment 


Our leading article deals with storage 
utilities of a fire-resisting form of con- 
struction, designed and made to be used in 
concrete steel machine-shop buildings. In 
that installation the prominent feature 
was apparently that of the fire-resisting 
qualities, and is a logical development for 
buildings so nearly fire-proof as concrete 
construction produces. While this feature 
is important, there are others which are 
hardly less valuable in metal machine- 
shop equipment and utilities. 

The usual wooden devices and construc- 
tions for storing and transporting mate- 
rials and tools, and wooden factory furni- 
ture in general, should be condemned. 
They easily and inevitably become oil 
soaked, thus are more inflammable and 
are a menace even in a wooden factory 
building. They are of necessity inelastic 
as far as individual sections are con- 
cerned from the very nature of their con- 
struction, and are thus not adaptable to a 
wide range of storage; but must be, con- 
sidered broadly, in the nature of fixed 
bins, boxes and shelving made without 
adjustments. The reverse can be made 
true in a metal development. 

Wooden parts and members are easily 
broken, injured or destroyed; often soon 
take on a dilapidated appearance, and 
when they are abandoned, even if their 
usefulness is not entirely gone, there is no 
reclaiming value. It is needless to point 
out the much greater durability of the 
metal construction and that old metals al- 
ways have some value. 

While the question of cost is dependent 
upon the design and market price of the 
materials used, the relative cost, taking 
into consideration the element of depre- 
ciation, cannot be so very unequal. Lum- 
ber is steadily advancing in value. The 
price of many grades is double today what 
it was ten years ago. Thus any disad- 
vantage which the metal construction may 
be under today in point of cost, when 
compared with wooden construction, will 
undoubtedly lessen as time goes on, even 
as it has done in the past few years. That 
such a disadvantage exists at the present 
time we are not at all certain. We have 
knowledge of one large development of 
racks, which were estimated in both wood 
and metal, with the result that the wooden 
development figured $1.66 per cubic foot 
of effective storage volume, against $0.90 
for the metal. 

But little can be said in favor of the 
appearance of wooden construction over 
metal, and this little loses its effect before 
the broad principle that whatever per- 
forms all of its functions properly, is 
right, and it should look right. 

There is no defense for the usual shop 
rack, bin and shelving, sketched out with 
a rough free-hand on the spur of the mo- 
ment; built from whatever material hap- 
pened to be nearest at hand, with no 
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thought of strength or suitability of th 
various members, used because it was i 
existence and clearly an inefficient produc 
tion. They are as unsatisfactory as ar 
most makeshifts. 

Of course, all wooden machine-sh 
utilities are not as bad as we have de 
scribed. Yet the advantages of the meta 
are so varied that a broad condemnati: 
is not too strong. The wooden constru 
tion should be discarded for at least ne 
and replacing installations, if any el 
ments of efficiency and durability are d 
sired. 

The devices which are described in th 
article referred to in our opening sen 
tence show what can be done in produc 
ing such metal utilities and constitute a 
step forward in factory economy. 





The Course of Trade 


A recent number of the New York 
Times contained a valuable resumé of 
business conditions during the first half 
of 1907 as compared with those of the 
same half of 1906, which certainly show 
tew signs of the business reaction which 
the pessimists are beginning to tell us to 
expect. In particular, except for the 
figures of this city, the bank clearings of 
the country showed an increase of 8.3 per 
cent.—a figure which, however, is changed 
to a decrease of 2.3 per cent. when the 
exchanges of this city are included. The 
smaller figures for New York are, how- 
ever, undoubtedly due to the lessening of 
speculative activity on the stock exchange 
—a decrease which is represented by 
smaller transactions to the extent of over 
33,000,000 shares. What is now looked 
upon as the best business barometer—the 
output of pig iron—showed an increase of 
over 1,000,000 tons, or 9.2 per cent., while 
the gross earnings of railroads increased 
$260,000,000, Or II.2 per cent. 

The disquieting feature of the present 
situation is of course the crop prospects, 
which are not equal to those of last year 
because of the extreme lateness of the 
spring. The Government reports indicate 
a reduced product of wheat of 12 per cent 
and of corn of 5 per cent.—the latter 
being by far the more important product 
While, of course, this reduced output rep 
resents a lessened production of wealth 
in the abstract, it must be remembered 
that smaller crops are accompanied with 
higher prices, which, to some extent at 
least, maintain the purchasing power of 
the producers—the value of the expected 
crops at present prices being, im fact, in 
excess of the crops of last year at the 
prices then prevailing. 

The Times has also collected the opin- 
ions of a large number of editors of trade 
journals which are uniformly optimistic, 
and in some cases enthusiastically so, re- 
garding the outlook. It is especially sig- 
nificant that the editor of Dun’s Review 
does not regard the stringency in money 
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rkets as a serious matter, saying that 

monetary problem will gradually 
ve itself.” The stringency of the 
ney market is, in fact, looked upon as 
ply an index of the great activity in 

and, especially in view of the uni- 
sal complaint of shortage of the sup- 

yf labor, the shortage of capital can 
rcely be looked upon in any other way 
he two phenomena springing, no doubt, 
m the same source. 





The Hobbing Process for Cutting 
Spur Gears 


[he cutting of common spur gears by 
neans of a hob tilted to the pitch angle 

1 then fed across the blank while the 
two revolve in unison after the manner of 

rm-gear hobbing, has often been pro- 

sed and indeed practised to some ex- 
ent. A machine for the application of 
this process was shown in the well re- 
membered articles on “The Theory and 
Practice of the Teeth of Gears,” published 
in these columns in 1890 from the pen of 
George B. Grant, and we have occasion- 
lly heard of these gears being made in 
this manner by means of extemporized ap- 
paratus. An American patent was, in 
fact, issued for a machine embodying the 
process in 1889 

It does not appear, however, that the 
method has ever been applied in a com 
mercial way until recently. It has now 
been taken up in Germany, and also to a 
lesser extent in England Just what 
measure of success has attended the new 
machines we are unable to determine, but 
we understand that they are being put out 

considerable numbers, and that they 
are considered successful. The system is 
fundamentally a very attractive one, es- 
pecially from the standpoint of the sim- 
plicity of the machines. Should the ma 
chines prove successful, they will supply 
another instance of the slowness with 
which fundamental ideas receive recog- 
nition in commercial machines, and a case 
which will be all the more remarkable be- 
cause of the great amount of attention 
which has been devoted to gear cutting 
There is scarcely a feature of machine- 
shop practice which has received more at- 
tention, and should this system of gear 
‘utting turn out to be a success, it will 
furnish a remarkable illustration of the 
manner in which fundamental ideas some- 
times lie dormant for many years 


The Lusitania 








As we go to press we learn through 
the daily press that the official trial trip 
f the Lusitania has taken place, with 
ighly satisfactory results, the average 
speed over a 300-mile course, which was 
overed four times, having been in excess 
f 25% knots, while the highest speed ob- 
tained was about 28 knots. This per 
formance bears out the promise of the 


AMERICAN MACHINIST 
preliminary trial trip in which, under 
somewhat adverse conditions, a speed of 
25 knots was obtained 

Our English exchanges are publishing 
extended descriptions of this magnificent 
ship, a recent number of Engineering con 
taining two very striking half-tone illustra- 
tions of the ship when steaming at 25 
knots, which indicate a very high efficiency 
in the matter of wave resistance, as 
shown by the wave line. The ship, we are 
told, “proved as free from vibration at 
all powers as had been anticipated and in 
every respect the performance of this 
great vessel bids fair to be all that has 
been anticipated.” Our contemporary 
gives also a series of striking interior 
views which make plain the commodious 
nature of the passenger accommodations 
a fact that is in a measure indicated by 
the hight between decks, which is 10% 
feet 

The ship has a total length of 750 feet 
with a load draft of 37 feet 6 inches 
Her turbine engines will have a capacity 
of 70,000 horse-power which is nearly 25, 
000 in excess of the next most powerful 
marine engines in existence—those of the 
“Kaiser Wilhelm II” of the North German 
Lloyd Line. The ship is to be practically 
exclusively for passenger traffic, the cargo 
space admitting only 600 tons of dead- 
weight cargo, while the total tonnage, by 
The car- 
rying capacity comprises 550 first-class, 
500 second-class, and more than 1200 
third-class passengers, the officers and 
crew swelling the number of persons on 
board to over 3000. She is expected to 
leave Liverpool for New York early in 
September and the sister ship, the 
“Mauretania,” will follow in about one 


official measurement is 32,500. 


month 





Henry W. Clarke 


Henry W. Clarke, founder and senior 
member of the firm of Hill, Clarke & 
Co., Boston, Mass. died July 27, of old 
age, at his home in Watertown, a suburb 
of Boston, having passed his 85th year. 

Born at Princeton, Mass., he started 
his business career at Boston in 1835, 
when 18 years old, entering the employ 
of Geo. H. Gray & Danforth, leading 
hardware dealers In 1866 he joined 
the firm of Horace Mac Murtree & Co., 
engineers and machinery agents, which 
company, a few years later, was re-or- 
ganized as Hill, Clarke & Co., becoming 
at that time the pioneer machinery mer- 
chants in the country 

Mr. Clarke continued in the active man- 
agement of his company until about a 
year and a half ago. He leaves a widow, 
two sons, Chas. A. Clarke, present 
president of the company, and Dr. Frank 
W. Clarke of the Government Geologi- 
cal Survey, and one daughter, Miss Abby 


Clarke 


New Publications 


A Course IN StrrucTURAL DrarFTiINnG. By 
W. C. Browning. 64 6x9Q-in. pages, 
with numerous text cuts and 12 
folded plates Th Industrial Mag- 
azine, Collinwood, O. Price $1 

Of the numerous manuals of drawing 
we have seen none more useful than this 

It is distinctly a single-purpose book and 

it sticks to its text in admirable man- 

ner. It is not in any sense a treatise on 
design, but a draftsman’s book, pure and 
simple. The leading conventions employed 
in structural drafting, of which there are 
many given with great fullness and just 
how structural drawings ought to look is 
shown clearly and fully. The folded plates 
are fac-simile reproductions, as they 
should be in a work of this kind. Any 
draftsman who contemplates taking up 
structural work will find it of decided 
value, and the draftsman who has an oc- 
casional structural drawing to execute 


will also find .it well worth its price 


WatTeR Proorinc. Vol. 1. No. 1. Month- 
ly, price $1. M. H. Lewis, 8-10 Bur- 
ling Slip, New York 

The water-proofing industry has made 
great strides in the past ten years, keep- 
ing pace with the increase in the magni 
tude of deep foundation and other sub 
surface work, and with a better under- 
standing of the interior effects of damp- 
ness upon the life of structures and the 
health of occupants. Perhaps the best 
indication of this growth is the appear- 
ance of this new devoted 
especially to it, of which we have before 
us the introductory number. The paper 
chiefly to civil engin- 

While small, it is a 


periodical 


appeals, of course, 
eers and architects 
serious publication, cultivating no fads 
The contents of 
the first number and a list of forthcom- 
ing articles which appear in it, indicate 
that it has a much larger field than most 
persons would imagine 


and riding no hobbies 





Statistics show a very healthy growth 
of the Canadian iron and steel industries, 
the value of the output having grown 
from $481,000,000 in 1901 to $712,000,000 
in 1906 The greatest absolute, though 
not the greatest relative increase, has 
taken place in Ontario. In Sydney, N. S., 
the increase during this interval has been 
over six to one. The production of iron 
and steel in Canada is subject to a gov- 
ernment bounty, which now amounts to 
over a million and a half dollars per 
annum 


} 


Small risers on manganese-bronze cast 


ings are a detriment rather than of value, 
as they draw the metal from the casting 


instead of feeding it. Large risers are 


absolutely necessary for the successful 
casting of manganese-bronze.—The Brass 
World 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A Spoon Grading Mill 


The accompanying illustration shows a 
new spoon grading mill manufactured by 
the Standard Machinery Company, of 


Providence, Rhode Island 


While it is 


silverware 


of direct use to makers of 


ul jewelry, some of the m 


chanical features are of more general in 
terest In the manufacture of spoon 
blanks it is essential that the dies whicl 
are set in the rolls should be in perfect 
alinement As the lower 1 f the ma 


LATEST 


chine 1s positively located the adjustment 
must be in the upper one [his feature 
is embodied in the large gear shown on 
the side of the machine [his gear has 
two members; the rim in which the teeth 


are cut and the spider which carries it 


[wo lugs project inward from the rim 
against each of which bear two screws, 
one on either side [hese screws are in 


if the spider 


bosses « 


Adjustments of the gears with refer- 
ence to the large gear spider and thus 
with reference to its roll and thus of the 
rolls with each other are made by thes 
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\ SPOON 


GRADING 


MILI 


INFORMATION 


fine pitched screws. Each 
check-nut to 


screw 1s pl 


vided with a lock it in p 
sition 
The size of machine illustrated is list 


as No. 1 





Milling-machine Attachments 


familiar with th 


[hose 


various attachments supplied for milling 


who are not 


machines and used in special classes 
work 


LICs n 


have missed some of its possibil 
tool-ré work. Most 


f the attachments one sees in shops at 


yom or similar 


built in th 


re often very 


sh yp to suit shop needs, ar 


limited in capacity 


laptability or both. There is no reas 


why a vertical attachment should not 
swivel to any angle. Some attachments 
are made too light or not well supported 
and this shows both in the quality of th 


work they turn out 

Che & Sharpe Manufacturing 
Company, ay 
f milling-machin 


Brown 


Providence, has re-de 


signed its whole line 
attachments so that nearly all of them are 
knee the 


of the machines, this having been 


now the slide on 


clamped ti 
column 


extended in their new machines ‘his 


insures a rigidity which it is not possible 
to obtain in the older design. 

The only exception to this is the light 
vertical-spindle attachment shown in Fig 


long bearing on the 
The 


is inserted in the spindlc 


1; in this case the 


gives all the needed. » 
shaft 


ie machine 


arm support 
horizontal 
f t 


| and the vertical spindle 
driven by a worm and wheel. The milling 
spindle can be set at angle from the 


to a 


any 


vertical horizontal position, gradua 


tions being provided on the base of the 
indicate the 


Figs. 2 and 3 show the compound verti 


spindle head to angle 


spindle milling attachments in two po 


sitions. In the first the spindle swings to 
r from the head, and in Fig. 3 it is 


it right angles on the arm so that 
l The 


he other 
each casi 


turned 
the spindle swings t way 


same graduations are used in 


by this means, simplifying the construc 


tion very materially 
The spindle is driven through bevel 
steel gears by the horizontal shaft in th 


spindle t 
interfering 


main spindle. This allows the 


angle without 


be set at any 


with the driving in the least 


Another vertical-spindle attachment, 


which is very rigid owing to its broad 
bearing on the knee slide, is shown in 
Fig. 4. The swinging of the head is 


around the driving shaft, and the amoun* 











to 
tN 


is indicated by the graduations shown. 
The four bolts clamp it rigidly in posi- 
tion. 

Figs. 5 and 6 show a universal milling 


attachment in both vertical and horizontal 
positions. This clamps to the knee slide 
and is also supported at the outer end by 
the As it swings in 
both directions, any desired angle can be 
obtained, no matter whether it is in either 


overhanging arm. 


or a horizontal plane or any- 
Both movements 
are the 
drive is through bevel gears, as with the 


a vertical 


where between the two 


graduated independently, and 
others 

A vertical-spindle attachment for heavy 
work is shown in Fig This is not only 
knee sl de, but the 


end is rigidly supported by braces clamped 


clamped to the outer 
to the regular arm support, so that quite 
be 
It is adjustable 


advan- 
in the 
dial is 


face mills used to 


tage in this 


large can 


way 


direction shown and an indexed 


provi led 
[he slotting attachment is entirely new 


adapt d for 
ing, die centering and work of 
The details of 


in design and well toolmak- 
this kind 


construction are shown in 


Fig. 12, the parts being few in number 
and well proportioned. This is entirely 
independent of the arm, being clamped 


rigidly to the face of the column. 

[he main spindle drives the tool slide 
through an adjustable crank, so that dif 
ferent strokes can be had at will and can 
by the graduated scale. It 
the 
at any angle 


be indicated 


can be swiveled entirely around 


spindle as a center and set 
from the vertical to the horizontal posi- 
tion, the setting being indicated by grad- 
uations reading to ™% degree on the side 


of the head. This 


entirely self contained, and no auxiliary 


swivel attachment is 


belting is required for mounting it on the 


machine. 

















FIG. 12. DETAILS OF 

[The method of al 
the width 
the adjustable gib on the right-hand side, 
A, which moves it 
When made to accommodate 
the chuck 
B is set up and the attachment can then 
taken off without further 


wing for variation 


1 


‘f machine faces is to move 
adjusted by the screw 
horizontally 
any particular machine, screw 


be put on or 
adjustment 
Fig. 10 shows the new rack-cutting at- 
tachment which is supported both from 
the column and the All 
working parts are entirely inclosed, thus 
them f1 dirt 


rhe cutter spindle is hardened and ground 


overhang arm. 


protecting m and injury. 


and runs in bronze boxes, compensation 








r'TING 


ATTACH MENT 


RACK-Cl 








SPACING 





DEVICE FOR RACK 











SLOTTIN« \TTACH MENT 


for wear being provided in the front b 
It is driven from the main spindl 
through hardened bevel and spur gear 
Vises are furnished for holding th 
racks 

An indexing attachment for rack cut 
ting is shown in Fig. 11. In this the 


bracket which attaches to the table car 
ries a locking disk, together with chang 
gears for gearing to the feed screw. With 
this attachment the racks can be cut and 
settings made without rely 


The lock 


longitudinal 


ing on the dial ordinarily used. 


ing has a slot for the locking pin 
Change gears are furnished for various 


pitches, either English or metric 








CUTTING 
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A Thread-milling Attachment for 
Engine Lathes 


We illustrate an attachment which may 
applied to any standard engine lathe, 
ith about the same amount of effort as 
equired for putting in place a steady rest. 
nd which permits of milling any thread 
vithin the capacity of the lathe, relieving, 
when desired, being also provided for. 
rhe principal parts of the device are the 
tter-head A, Fig. 3, which is clamped 
1 the T-slot of the lathe carriage rest in 
e same tool post; a so- 
lled hood casting B, which is clamped, 
ose to the headstock, to the ways of the 


manner aS a 


the by bolt and clamp cross-tree; and 

arm C bolted to the hood casting and 
forming the bearings for the telescoping 
The work, instead of be- 
from the headstock 
as usual, is driven through the interme- 
iary Of the driving shaft of the attach- 
nent, the lathe back gears being thrown 


driving shaft 
ing driven directly 


ut, and moreover the nut in the large 
gear on the spindle being disengaged. The 
pulley D on the driving shaft is driven 
by the cone pinion of the lathe, as clearly 


shown in Fig. 2, and the motion is trans- 





mitted from the shaft to a geared face- 
plate, threaded to the nose of the lathe 
spindle, by means of a worm and worm 
Fig. 3 


wheel in the case &£, and bevel 
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FIG, 4. REAR VIEW, WITHOUT RELIEVING ATTACH MENT 
gears F. The arm C is further supported level with the center line of the work. 
by an adjustable support from the head of The drive for the cutter is taken from 
the lathe, seen in Figs. 1 and 3 Provis- the main driving shaft of the attachment 
ion is made for changing the rotative by the universal-jointed shaft G, which 
speed of the work by the changing of the permits of the swiveling of the cutter-head 


pinion which meshes with the face-plate 
gear 

The adjustable to 
ingle corresponding to the pitch of thread 
or left-hand, and the 


cutter-head is any 


desired, either right 
center line of the cutter is always on a 
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FIG. 3 





PLAN 


AND ELEVATION CF THREAD-MILLING 


already referred to. A train of spur gears 


completes the transmission. To permit of 


the travel of the lathe carriage, the main 
driving shaft telescopes in the arm, lathes 
of any length being suited by extra lengths 


of driving shaft, each of which has a male 








ATTACH MENT 























FRONT VIEW, WITHOUT RELIEVING ATTACHMENT 








FIG. 2 





TOP VIEW, 





WITHOUT RELIEVING ATTACHMENT 
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f ( ! ed end, the main driving move back and forth in an eccentric bush- Miscellaneous Wants 
ing a female threaded end to re ing The number ef reliefs per revolu- : 
. ; : 10:3 ‘ . Cox Computers, 53 Ann St., New York 
these pieces adjustment for tion is controlled by the gears driving the 


: Caliper list free.E.G.Smith Co., Columbia, P 
epth of thread 1s determined by the m1 relieving shaft, and the amount of the re- Let us quote you on gear cutting. Iroquo 


. 2 ° . : Machine ’ _ Janam > 
d of the cross-feed screw of lief may be changed by changing the ec- fachine Co., Providence, R. 
. Will buy or pay royalty for good patente: 
riage travel of the car- centric. Gang cutters, as illustrated, may machine or tool. Box 282. AMER. MACHINIST? 
age for rying screw pitches is regu- be obtained for the ordinary tap length of We desire a few more machines or specia 
, 1 , | | | | tl 1 ties to manufacture tox 423, Troy, N. \¥ 
d in the usual manner by change gears — thread ; tl ntire thre: : , : ; 
’ ? eeSeAEEES 5 ange gear cad, whereo) © entire ; ircac On 2 Machines designed and built Walter S 
lick-change gear box Taper tap may be milled and relieved in one McKinney, M. E., Broadway, Flushing, N. } 
hi | nav he made on lathes fitt , volution of the or Light tine machinery to order; models ar 
eads may be made on lath ed with revolution of the w rk. dled wak auate. 0. ©. Chan ee 
taper attachments; multiple threads may This attachment is furnished by Bar- ark, N. J. 
lso be made by using t proper cutter wood & Snider, The Bourse, Philadelphia, pecial machinery accurately built. Sere 


machine and turret lathe work _ solicited 
Robt. J. Emory & Co., Newark, N. J 

We will do your manufacturing for you 
well established and equipped foundry an 
machine shop Emmert Mfg. Co., Waynes 
boro, Penn. 





Well established concern will pay royalt 
for several good patented machines or tools 
to manufacture. Emmert Mfg. Co., Waynes 
boro, Venn. 

A well equipped machine shop in New 
England of sufficient capacity to employ 200 
men is in a position to take on more work 
tox 186, AMERICAN MACHINIS1 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y 

Men who operate grinding machines should 
read H. Darbyshire’s “Precision Grinding,” a 
$2 book that’s worth ten times that money to 
you. Hill Pub. Co., 505 Pearl St.. New York 

An up to date modern foundry equipped to 
make large work, would like to get in touch 
with machinery builders who are in need of 
; heavy gray iron castings; low freight rate to 
all eastern points. Address Box 242, Am. M 

Wanted—Agency for a good line of engines 
and pumps for irrigation work Pacific Coast 
States (last year’s sales $100,000), send cir 
FIG. 5. TOP VIEW WITH RELIEVING ATTACH MENT culars, and letter stating what territory you 
can give exclusive rights in. Box 268, Am. M 

A well equipped machine shop and foundry 
desires to add to its output by the manu 
facture of articles of brass and iron which 
would find a ready sale in the south: cor- 
respondence invited. Box 122, AMER. Macn 

A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST 

The Forest City Specialty Mfg. Co., of 
Rockford, Illinois, would like to receive cat 
alogs from machine tool manufacturers and 
dealers; also catalogs of machine shop equip- 
ment and supplies in order to complete their 
catalog file. 

Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
S6th Street. 

Planer hands—C. Ashley, a planer hand, 
has written a book “Planer Kinks,” for prac- 
tical planer men and every planer hand 
should get it; $1 postpaid. Hill Pub. Co., 
505 Pearl St., New York. 

Salesmen, a paying side-line for you. We 
will allow a liberal commission for selling 
a new automatic hose-coupling of exceptional 
merit which we are placing on the market. 
FIG. ©. REAR VIEW WITH KELIEVING ATTACHMENT This is a rare opportunity to substantially in- 
crease your income. Thos. H. Dallett Co., 
23d and York, Philadelphia. 
































an ‘ Cu “S i | bt: > f , ror Ss y of ake en- . . . . 
and lead tters may be obtained of Pern., for any swing standard make en We have a special proposition for a few 
either carbon or high-speed steei, and are gine lathe from 18 inches up bright, energetic mechanics, such as foremen, 
] | , draftsmen or machinists in different sections 
of the same type as the ordinary milling of the country: no canvassing or selling of 
} . > ki r »hil or » » 
cutter, and are shaped according to the any kind, and, while not interfering with your 


regular work, pays well for the time taken ; 


thread desired . we want only practical men who can be de- 
ant vertisements pended on to give the little time required. 
each week; further particulars on application. 


CHE RELIEVING ATTACHMENT Box 102, AMERICAN MACHINIST. 


Rate 25 cents a line for each insertion. 


fea] “a ; : _ ibout sir words make a line. No advertise- : . d 
A useful auxiliary is the relieving ai ments abbreviated. Copy should be sent. to Situations Wante 

tachment which may be ordered with the reach - not late) —— a for one Classification indicates present address of 
re ing ween & 88H naeicers Addareaacce o our . “‘tiser ne thine else. 

apparatus or obtained later, if this con- care will be forwarded ipplicants may spe- ecvaremer, : oll : 3 

tingency be mentioned at the time of the cify names to which their replies are not to paren mengenciag 

Oy is ; ag ; be forwarded, but replies will not be returned. Wanted—A position by thorough factory 

first order \s shown in Figs. 5 and 6 lf not forwarded, they will be destroyed with systematizer with six years’ experience in 
ore cut notice No information given by us re automobile business: installing systems and 

this is attached at the back of the hood garding any advertiser using bor number as head of production, receiving and stock 


casting and is driven from the face plate Original letters of recommendation or other departments. Address reply to J. J. C., Am. 
papers of value should not be inclosed to un 
gear, through spur gearing, Operating an known correspondents Only bona fide ad- , . : . 
P . vertisements inserted under this heading. No Experienced designer wishes to change; 
eccentric best seen in Fig. 6, which by advertising acee pted from any agency, asso now chief engineer of prominent caine mee: 
- f . Fr hee eke ciation or individual charging a_ fee or ufacturer: position as manager or superinten- 
means of an adjustable rod works a rocker “registration,” or a commission on a pe dent with financial interest desired. Box 
arm, causing the cutter arbor bearing to successful applicants for situations. 259, AMERICAN MACHINIST. 
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INDIANA 

Cost accountant; position by an _ experi- 
ed cost accountant, familiar with the best 
tory methods, the premium system used as 
adjunct to the cost. Box 254, Am. Macu 

MASSACHUSETTS 
\ first-class mechanical engineer who dur 
LSSY to 1891 equipped the factory of the 
genthaier Linotype Co. with special tools 
d methods enabling this concern to build 
linotypes per month, and who during 1899 
1905 developed ideas of Mergenthaler on 
getype machines and invented many new 
ngs thereto, all of which were, or are b« 
patented and were sold for a fortune, de 
es a position; now employed: desires to 
ve east on account of ill health in family 

x 269, AMERICAN MACHINIST 

NEW YORK . 

ractical draftsman wants position near 
New York or Philadelphia. Box 263, Am. M 
\ first-class pattern-maker, young and of 
good habits, with wide experience would like 
position as foreman; references given. Box 


255, AMERICAN MACHINIST 

Wanted—Position as superintendent, as 
sistant superintendent or mechanical engineer 

college graduate with experience; refer- 
ences sox 265, AMERICAN MACHINIST 

A young tool and diemaker, 16 years’ ex- 
perience on tools, dies and experimental 
work, have also held position as inspector, 
would accept any position of trust. Box 
258, AMERICAN MACHINIST 

Superintendent of machine works seeks 
osition; has had extensive experience on 
medium and light work and can handle men 

best advantage; highest references as to 

lity. Box 267, AMERICAN MACHINIST 

Foreman of toolmaking department of a 
arge manufacturing company: thoroughly 
experienced in designing and building jigs 
fixtures and special tools for manufacturing 
high grade interchangeable work, systematic, 
executive ability: can produce best results: 
desires position as assistant superintendent 
oc foreman; location immaterial; references 
Address Box 23 AMERICAN MACHINIST 

I am a foreman pattern maker with four 
teen years’ experience in all classes of pat- 
tern work, five years’ as foundry assistant 
superintendent ; my determination to advance 
more rapidly than possible where now located 
has prompted this inquiry; I feel I can con 
vince you of my executive ability, tact and 
energy; am thirty years old and greatly de 
sire to connect myself with a good live com 
pany, who will give me the opportunity to 
apply my every effort to their interest and 
recognize merit when shown. Address Box 
257, AMERICAN MACHINIST 

PENNSYLVANIA 

Master mechanic desires change as super 
intendent, assistant superintendent or me 
chanical engineer. Technical graduate, drafts 
man and designer, successful manager of men 
and organizer; good references. Box 184, 
AMERICAN MACHINIST. 












, 


Commercial engineer; a thorough business 
man with technical training desires an execu- 
tive position in the business end of a manu 
facturing concern; experienced and _ has 
“made good”; best of references: details of 
experience on request. “Commercial,’’ Am. M. 

Wanted—Position as advertising manager 
with manufacturing concern, preferably in 
mechanical field, by a woman with years of 
experience in that capacity and field, with 
large, representative houses; thoroughly 
competent to handle printing, illustrating and 
the preparation of copy; at present em 
ployed; reasons for seeking change made 
known to prospective employer. Box 103, 
AMERICAN MACHINIST 


RHODE ISLAND 
General superintendent solicits corres 
pondence from companies desiring the ser 
vices of a practical mechanic and executive; 
highest references. Box 233, AMER. MACH 
VERMONT 
Cost accountant, thirty, 7 years’ office, 3 
shop, experience desires change; can install 
complete office and shop system; salary 
$1500. Box 270, AMERICAN MACHINIST 
WISCONSIN 
First-class practical designer and me 
chanic; wide experience high-grade automatic 
machinery and tools: New York city or vi 
cinity; at liberty Sept. 1. Box 262, Am. M 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CANADA 

Wanted—tToolmakers experienced on fix 
tures, dies and gages. Address with full 
particulars as to experience, wages required, 
giving definite time as to commencing work. 
Ross Rifle Company, Quebec, Canada. 
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CONNECTICUT 


Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn 

Wanted—A competent draftsman for gen- 
eral mill work, must have some experience in 
piping and hydraulic work and be able to 
detail design from general instructions: tech- 
nical man preferred Box 264, AMER. MACH 

Tool and die makers wanted: a number of 
first-class die makers on punching, bending 
and blanking dies for sheet-brass and steel 
work; also toolmakers, especially on cutting 
tools, such as millers, reamers, taps, etc 
steady employment for the right parties. Ap 
ply at once to The Yale & Towne Mfg. Com 
pany, Stamford, Conn 


ILLINOIS 


Wanted—-First-class salesman for high 
speed tools: must be practical man, capable 
of demonstrating tools in shops, factories 
ete tox 210, AMERICAN MACHINIST 

Wanted—tTechnical graduate, with from 
five to ten years’ practical experience, to de 
sign and develop intricate and automatic ma 
chinery : only those of the highest grade will 
be considered; position is permanent to the 
man who can make good; firm is established 
and growing: in replying, state age, nation 
ality, salary expected, state whether married 


or single, and also give references: corres 
pondence confidentia! Box 266, AM. Macu 
INDIANA 


Wanted—-Five good toolmakeers and six 
lathe men; good wages; steady employment 
The Western Motor Co., Logansport, Ind 

MISSOURI 

General manager wanted by company man 
ufacturing light machinery, has fine equip 
ment and good business salary commen 
surate with ability: it is desired that he take 
about $5000 interest in company commun 
ications held confidential Box 244, Am. M 

NEW JERSEY 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men Address or apply at 
Pond Machine Too! Co., Plainfield, N. J 

Wanted-—Mechanical draftsman on small 
tool and jig work: one experienced in laying 
out cams for Brown & Sharpe automatic 
screw machine preferred: state age, experi 
ence, and wages expected. Box 241, Am. M 

Machinist, toolmaker: one posted on screw 
machine and press work, to assist in running 
small department manufacturing brass’ in 
struments: good prospects for right man; 
steady Newark job tox 261, AMER. MAcH 


NEW YORK 

Wanted—First-class toolmakers on ‘tools, 
jigs, and fixtures foxes TJ and 8, Syra 
cuse, N 

Salesman—First-class man to sell engines 
and boilers: wish to hear from those who 
wish to advance themselves, and good posi 
tion open to right party Address J. K. D.,. 
AMERICAN MACHINIS1 

Toolmaker a first-class practical tool 
maker, familiar with all kinds of tool work 
and shop practice: experienced in handling 
men: a good position for the right man; 
write, stating age. experience both as a me 
chanic and in handling men. and salary ex 
pected Address “Tools, 41 W S4th St... 
New York 

Wanted—General foreman for machine 
shop employing 75 to 100 men, building ma 
chine tools. special machinery, etc must be 
thorough mechanic. with tact, resource and 
push: capable and familiar with handling 
men and work to best advantage: good on 
portunity and future for competent man, with 
rapidly growing business. Address with full 
particulars as to experience, age, references, 
et Rox 256, AMERICAN MACHINIST 

Machinists for lathes, planers and floor 
work wanted: day and night shift; we are 
increasing our force and offer here an ex 
cellent opportunity for energetic mechanics 
who have determination to forge ahead; the 
future advancement of all our employees de 
pends entirely upon their capabilities and 
energy : we recognize merit as fast as the op- 
portunity offers; when app!lving state wages 
desired Apply Ingersoll-Rand Co., Painted 
Post, N. Y 

OHIO 

Wanted—Experienced punch and shear 
draftsman: state qualifications, age, and 
salary expected. Box 70, AMER. MACHINIST 

Wanted—Operator for Jones & Lamson 
latest type machine: state age, experience and 
wages. Address Box 243, AMER. MACHINIST 

Wanted—Several draftsmen familiar with 
steam hammer designing: state age, experi 
ence, and salary expected. Box 71, AM. M 

To a live young, practical foundry fore 
man, we will pay $100 per month and 10 per 


39 


cent. of the profits payable weekly; capacity 


25 tons per day, 10 molding machines, besides 
heavy floor work. Address Box 232, Am. M 


Wanted—Machinists and operatives; we 
are about to romove our machine shops from 
Kent, Ohio, to Franklin, Va Some of our 
present employees own their homes in Ohio 
and do not wish to leave them so are seeking 


other permanent employment here We 
therefore offer to qualified persons positions 
in our present plant from now until about 
tober first and permanent positions to those 
who then move with the plant to Franklin, 


Pa. To such persons who accent service with 
us under the present conditions, we will guat 
antee the best permanent positions when our 
Franklin plant is in operation, giving § the 
preference even over present residents of 
Franklin Franklin is a beautiful little city 
of 12,000 inhabitants with excellent schools 
and other facilities We have no labor 
troubles in our shops nor have we ever had 
any. Address communications to C. L. Winey 


Works Manager, Kent, Ohio 
PENNSYLVANIA 

Wanted—Lathe, planer and boring mill 
hands The Blaisdell Machinery Co., Brad 
ford, Pa 

Wanted— Foreman for gear cutting depart 
ment: must have experience; apply with 
particulars to R. D. Nuttall Co., Pittsburg, Pa 

Technical graduate to teach machine de 
sign and mechanical drawing; location West 
ern Pennsylvania salary S1200 per year 
Box 231, AMERICAN MACHINIST 

Wanted—Several good tool and die makers 
at once; also men who have had experience 
in experimental work on typewriters, adding 
machines, et rhe Adder Machine Co 
Wilkes-Barre, Pa 

Foundry foreman wanted for small jobbing 
foundry employing 30 molders; one experi 
enced with molding machines preferred; a 
good opportunity for the right man: town otf 
about 18,000 inhabitants Address “Key 
stone,” care AMERICAN MACHINIST 

We are just completing the fitting up of 
a modern machine manufacturing plant, and 
invite applications for employment from ma 
chinists, pattern makers and molders; steady 
employment and good wages for reliable and 
desirable workmen: when writing give full 
details of experience The Shepherd Engin 
eering Co., Williamsport, Da 

Machinist—Wanted a man who thoroughly 
understands running of double stroke headers 
We have a well paying permanent position 
for the right man: none need apply who have 
not had considerable experience with leading 
manufacturers using the double stroke head 
ers Apply by mail in strictest confidence to 
Metallic Specialty Mfg. Co.. No. 1616-1628 
No. 21st St., Philadelphia, Da 

First-class molder with experience on med 
ium weight high grade iron machinery cast 
ings: to the right man if familiar with melt 
ing iron, and with ability to handle men, po 
sition of assistant foreman is open; to re- 
ceive consideration give full details of experi 
ence, for whom you have worked, length of 
time, class of work, and wages received All 
communications will be considered = confi 
dential tox 217, AMERICAN MACHINIST 





RHODE ISLAND 
We are continually adding to our force ex 
perienced toolmakers, machinists and drafts 
men on special tools, fixtures and models for 
light. high-grade machinery : good wages and 
steady employment Apply to Taft-Pierce 
Mfz. Co Woonsocket, R. I 
VIRGINIA 
Wanted—Two or three first-class drafts 
men. those familiar with steam shovel and 


dredge designs preferred give ful experience 
and salary expected Box SS2, Richmond, 
Va 


WISCONSIN 
To cope with the continuous enlargement of 
our business, first-class machinists, pattern 
makers, molders and boilermakers can find 
steady employment tox SOO, Milwaukee 


For Sale 


A good 20 h.p. return tubular boiler. Pit 
tenger Roof Paint Co., Elyria, O 

For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N 

For Sale—Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O 

For Sale—United States patent automatic 
drill chuck, for drill press, the greatest time 
saver of the day. Address Ed. Blaess, care 
Henry F. Setzler, Fremont, O 

For Sale—Ten volume library covering com 
pletely the work of the engineer and machin- 
ist: good as new: cost $50; will sell for $15. 
Address “T. M. T.,”"" Box 425, Chicago. 
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For Sale—Cyclopedia for modern shop prac- For Sale—Gas engines, 38 h.p. Backus with replacing it was increase in power plant 
tice, four volumes; bound in green morocco’ electric and tube igniter, batteries, equalizer Erie Foundry Company, Erie, Pa. 
leather. Practically new; cost $18; will sell and self-starter; 40 h.p. Foos with 30 kw. 240 
for $6. Address L. N.'O., Box 425, Chi- V. Diehl generator for 3 wire system and For Sale—Sets of patterns for psig turn 
ing and boring lathe, sizes 30” nd 





eago, Ill. transformer, also 75 h.p. suction gas producer. 

Address Box 260, AMERICAN MACHINIST. with detail working drawing, and. with. som 
9 > ste. : 2 special boring bars and tools; these pattern 
One 10x10x12 duplex steam pump; one ati cali 
10z14x12 Rand air compressor: one No. 8 For Sale—One 12”x16” center crank auto- were originally purchased from M. C. Hend 
Toledo punci ne . hydraulic presses, ™&tic engine in good condition; diameter of ley, Indianapolis, Ind.; a bargain for anyon 
a oo : presen eo a oe _ S, crank shaft 4%”; size of driving wheel who wishes to take up this line of goods t 
will take in material 35”x35”. Shartle 40”x15”; size of ‘governor wheel 58”x13”; manufacture them; price $3000. Goldens 

Brothers, Middletown, O. Bay State Iron Works make; only reason for Foundry & Machine Co., Columbus, Ga. 
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Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Coppegracem Co., Niagara Falls, 
N 

Cortland Cor. Wheel Co., Cort- 
land, 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Aluandum 


See Grinding Wheels. 
Arbor Presses 


Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 


Co., Chicago, 111. 


Niles-Bement-Pond Co., New York. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Arbors 


Butterfield & Co., Derby Line, Vt. 
Cochrane-Bly Co., Rochester, 


Mach. Co., 
Co., Athol, 
Grand 


Morse Twist Drill & 
New Bedford, Mass. 

Union Twist Drill 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 
Dodge & Day, Philadelphia, Pa. 


Barrels, Steel 
Cleveland Wire Spring Co., Cleve- 


land, O. 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

es > Twist Drill Co., Cleve- 
land, 

Elmes | Works, Chas. 
F., Chicago, Il. 

Mathews, Hug. Kansas City, Mo. 

Niles-Bement-Pond Co.. New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. . 

Hyatt Roller Bearing Co., 
rison, N. 

Standard Roller 
Philadelphia, Pa. 


Har- 


Bearing Co., 
Belt Dressing 


Cie Geriace Mfg. Co., Buffalo, 


Dixon Crucible Co., Joseph, Jer- 
sey Cit J. 


y. 
Rhoads & Sons. J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 


Rhoads & Sons, J. E, Phila., 
“ae & Co., Chas. A., 


Shaler Belting Co., St. Louis, Mo. 


Pa. 
New 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 





Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co, St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Benches, Work 

Manufacturing .- & En 
gineering Co., Boston, Mass. 

Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 


roe Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Whitcomb-Blaisdell Machine Too! 
Co., Worcester, Mass. 


Bending Machinery, Power 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bethlehem Foundry & Mach. Co., 

South Bethlehem, Pa. 


Boynton & Plummer, Worcester, 
Mass. 

Long & Allstatter Co., Hamilton, 
Ohio. 


Niles-Bement-Pond Co.. New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Bending Tools, Hand 
Wallace Supply Co., Chicago, Ill. 


Blanks, Not and Screw 

Dyson & Sons, Jos., Cleveland. O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chain 

See Hoists, Hand. 


Blowers 
American Blower Co., Detroit, 
Mich. 
Anerson Gas Furnace Co., New 
k 
Buffalo Forge Co.. Buffalo, N. Y. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 


York. 
Roth Bros. & Co.. Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Blue Print Machines 


General Electric Co., New York. 
Keuffel & Esser Co., New York. 


Soltmann, E. G., New York. 


Blue Print Paper 
Keuffel & Esser Co., New York. 
Soltmann, E. G., New York. 


Boilers 


Struthers-Wells Co., Warren, Pa. 


Boiler Setting 
McLeod & Henry Co., 


Rolt and Nut Machinery 

Acme Machry. Co., 
tertram & Sons Co., Ltd, John, 
Dundas, Ontario, Canada. 
toynton & Plummer, Worcester, 
Mass. 

Brown Co., H. 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 


timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., 
Philadelphia, Pa. 

a Machine Co., Waynesboro, 
"a. 


Troy, N. Y. 


'C & C Electric Co., 





Cleveland, O. | 


B., East Hamp- 


Edwin, 


| Betts Mach. Co., 


Bolt and Nat Machinery 


—Continued. 


Niles-Bement-Pond Co., New =. 
0., | 


Northern Electrical Mfg. 
Madison, Wis. 


Prentiss Tool & Supply Co., New | 


York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greer 
field, Mass. 


Bolt Heads 


Lang Co., G. R., Meadville, Pa. 

Bolts, Coupling 

Cleveland Cap Screw Co., Cleve- 
land, Ohlo. 

National: Aome Mfg. Co., Cleve- 
land, O. 

Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 


town, Conn. 
Books, Technical 


American School of Correspond 
ence, Chicago, III. 


Henley Pub. Co., N. W., New 
York. 

Hill Publishing Co., New York. 

Piers, Frank, Philadelphia, Pa. 

Boosters 


Erle, Pa. 
New York. 
Co., Ampere, 


Electric Co., New York. 
New York. 
Mfg. Co, Mad- 


Burke Electric Co., 


Crocker - Wheeler 
General 
Horseless Age, 
Northern Elec. 
ison, Wis. 
Ridgway Dynamo & Engine Co.. 
Ridgway, Pa. 
Sprague Electric Co., New York. 
Westinghouse Electric & Mfg. Co.. 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


B. F., Rockford, Il. 
F. & John, Rock- 


Beaman & Smith Co., Prov., RB. I. 

Bertram & Sons Co., Ltd., "John. 
Dundas, Ontario, ‘Canada. 

Betts Mach. Co., Wilmington, pe. 

Binsse Mach. Co., Newark, N. J 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin.. O 

Gisholt Mach. Co., Madison, Wis 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
Lucas Mach. Tool Co., 
Oh! 


0. 

McCabe, J. J.. New York. 

Motch & Seeeryweesher Machin- 
ery Co.. Cleveland. 

Newton Mach. Tool Works, Phila- 


Rarnes Co., 
Barnes Co., W. 
ford, Il. 


Cleveland, 


delphia, Pa. 
Niles-Bement-Pond Co., New York. | 
Pawling & MHarnischfeger, Mil- 
| waukee, Wis. 
Prentiss Tool & Supply Co., New| 
York. 
| Sellers & Co., Inc., Wm., Phila 


delphia. Pa. 
Vandyck Churchill Co.. New York. 
Whitcomb-Blaisdel! Mach. Tool 


Co., Worcester, Mass. 

|Boring and Turning Mills, 
Vertical 

| American Tool Wks. Co., Cin., O 

| Baker Bros.. Toledo, O. 

| Baush Mach. Tool Co., Spring: | 
field, Mass. | 

Bertram & Sons Co., Ltd., Jolin, | 


Dundas, Ontario, Canada. 


| Boring and 





| Castings, 
| Lumen Bearing Co., 
Wilmington, Del. 


Turning Mills, 
Vertical —Continued. 


| Bullard Mach. Tool Co., Bridge- 
port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York. 
woes Co., J. Morton, Wilmington, 
del. 
Prentiss Tool & Supply Co., 
York. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Phila- 


Sellers & Co., 
New York. 


New 


Inc., Wm., 
delphia, Pa. 


Vandyck Churchill Co., 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 
cago, 
Fairbanks Co., Springfield, Ohio. 


| Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 


land, Ohio. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Brackets, Lamp 

| Standard Welding Co., Cleveland, 


Ohio. 


Brakes, Magnetic Friction 


| Electric Controller & Supply Co., 


Cleveland, O. 
Brazing 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., Hudson, 


Mass. 


Bulldozers 


Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 

Prentiss Tool & Supply Co., New 
York. 

Cabinets, Tool 

Armstrong Bros. Tool Co., Chi- 
cago, . 

Hammacher, Schlemmer & Co., 
New York 

oe Metallic Mfg. Co., Aurora, 
Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Calipers 

Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provl- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 

i Be 

| Starrett Co., L. 8., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 


Cast Iron Brazing 

Reinforced Brazing & Mach. Co. 
Pittsburg, Pa 

Brass and Bronze 

Buffalo, N. Y. 


Rowell Co., W. G., Bridgeport, Ct. 
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Die Molded 
oe. &. Ba 


Castings, 
Franklin Me- 


cuse, 


Syra- 


Castings, Iron 


Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 
Fairbanks Co., Springfield, O. 
Farrel Fdry. & Mach. Co., 

sonia, Conn. 
Keystone Steel. Casting Co., 
ter, Pa. 
Manufacturers 
Waterbury, 
Poole Co., J. 
ton, Del. 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 


& Mach. 


An- 
Ches- 
Foundry Co., 
Conn. 


Morton, Wilming- 


Castings, Steel 


Bethlehem Steel Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., 


nia, Conn. 
Kent & Co., Edwin R., 
Il 


Co., So. 
Anso- 
Chicago, 


Keystone Steel Casting Co., Ches- 
ter, Pa. 
Cement, Cast Steel 


Clark Cast Steel Cement 
Shelton, Conn. 


Co., 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., 


Mass. 
Pratt & Whitney Co., 


Inc., Boston, 

Hartford, 
onn. 

Prentiss Tool & Supply Co., New 


York. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Centers, Planer 


Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell 
Worcester, Mass. 


Chains, Driving 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 
Boston Gear Norfolk 
Downs, Mass. 
Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 
Link-Belt Co., Philadelphia. Pa. 
Be 
Hartford, Ct. 


Planer Co., 


Works, 


Morse Chain Co., Ithaca, N. 
Whitney Mfg. Co., 


Chisels, Cold 


Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Ch 
cago, 


Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R I. 

Cleveland Automatic Machine 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 

Potter & Johnstoh Mach. Co., 
Pawtucket, R I. 

Wisner & Swasey Co., Cleveland, 

0. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 

Almond Mfg. Co., T. 
lyn, N. Y. 

Brown & Co., R. 
Conn. 

Cleveland Twist Drill Co., 


Brook- 


H., New Haven, 


R., 


Cleve- 
Chuck Co., 


Pratt Co., 


land, O. 
Cushman Hartford, 
Conn. 
Goodell - Greenfield, 
Mass. 
Horton & Son Co., E., Windsor 
Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Ce., Cleveland, O. 


Conn. 
Standard Tool 





Continued, 
Co., 


Chucks, Drill 


Trump Bros. Mach. 
ton, Del. 

Wells Bros. Co., 

Whitney Mfg. Co., 

Whiton Mach. Co., D. E., 
London, Conn. 

Wiley & Russell Mfg. Co., 
field, Mass. 


Greenfield, Mass. | 
Hartford, Ct. | 
New 


ureen- | 


Chucks, Lathe 
Cushman Chuck Co., 
Conn. 
Gisholt Mach. Co., Madison, 
Hoggson & Pettis Mfg. Co., 
Haven, Conn. 
Horton & Son Co., E., Windsor, | 
Locks, Conn. 
Niles-Bement-Pond Co., New York. | 
Skinner Chuck Co., New Britain, 
Conn. | 
Union Mfg. Co., New Britain, Ct. 
Whiton Mach. Co., D. EB., New 
London, Conn. 


Chucks, Planer 

Bartlett, E E., Boston, Mass. 

Niles-Bement-Pond Co., New York. | 

Skinner Chuck Co., New Britain, | 
Conn. 

Chucks, Split 

Hardinge Bros., Chicago, III. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker-Wheeler Co., 


Hartford, 


Wis. | 
New 


Ampere, 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 


Clamps 
Billings & Spencer Co., 
Conn 
Hoggson & Pettis Mfg Co., New 
aven, Conn. 
Wm. G., So. 
Conn. 


Starrett Co., L. S., Athol, 


Clutches, Friction 


Caldwell, Son & Co.. 
cago, 

Eastern Machinery Co., 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 

Johnson oe. Co. 
ford, Con 

Link-Belt Co. Philadelphia. Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 
Niles-Bement-Pond Co., New York. 
& Hunter, 


Patterson, Gottfried 
Ltd., New York. 

Woods Sons Co., T. B., Chambers- 

burg, Pa. 


Hartford, 


Le Count, Norwalk, 


Mass. 


Il. W., Chi- 
New Ha- 
Newton 


, Carlyle, Mart- 


Clatches, Magnetic 


Electric Controller & Supply Co., 
Cleveland, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., Cleveland, 
Ohio. 


Collectors, Pneumatic 


Sturtevant Co., B. F., Hyde Dark, 
Mass. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jef- 
sey City, N. J. 


Compound, Slashing 
Warren Bros. Co., Boston, Mass. 


Compressors, Air 


Blaisdell | _ mactnety Co., Brad- 
ford, 


one Ry Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
ew York. 

Custis & Co. Mfg. Co., St. Louis, 


General Pneumatic Tool Co., Mon 
tour Falls, N. 

Independent Pneu. ‘Tool Co., Chi- 
cago, I 

Ingersoll-Rand Co., New York. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Sampson & Co., Geo. H., Boston, 
Mass. 


Spacke Machine Co., F. W., In- 


Wilming- | 


| Controllers 





dianapolis, Ind. 


| Compressors, Gas 


Ingersoll-Rand Co., New York. 
Conduit, Interior 

Sprague Blectric Co., New York. 
Cones, Friction 


Evans Friction Cone Co., 
ton Centre, Mass. 


New- 


Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 


Standard Connecting Rod Co., 


Beaver Falls, Pa. 

TigSet-eeeeres Co., Eddystone, 
"a. 

Contract Work 


Blanchard Mach. Co., 
Mass. 

Iroquois Machine Co., Providence, 
R. 


Skinner Ship Bldg. & Dry Dock 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Ct. 

and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker-Wheeler Co., Ampere, 


N. J. 
Electric Controller & Supply Co., 


Clevelan 
General Electric Co., New York. 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Conveyors, Automatic 

Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Long & Allstatter Co., Hamilton, 


New York. 


Cambridge, 


oO. 
Niles-Bement-Pond Co., 


Cork Inserts 


National Brake & Clutch Co., 
Boston, Mass. 


Corundum 
See Grinding Wheels. 


Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Counterbores . 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. 8S, Athol, Mass 


Counters, Machinery 


Hebert & Co., J. R., Brooklyn, 
Veeder Mfg. Co., Hartford, Ct. 


Countershafts 


Almesd. , cn. F. 
lyn, N. 

Coates Dials Mfg. Co., Worces- 
ter, Mass. 

Evans Friction Cone Co., 
Centre, Mass. 

LeBlond Mach. Tool Co., 
Cincinnati, O. 

Mossberg Wrench Co., 
Falls, R. I. 

eee Grinding Co., 


R., Brook- 


Newton 

& &. 
Central 
Worcester, 


as 
Smith "Countershaft Co., Boston, 


Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Countershafts, Speed 
Changing 


Evans Friction Cone Co., 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 
Printing 


Grand 


Newton 


Counting and 
Wueels 
Franklin Mis. Co., H. 


cuse, 


H., Syra- 


Couplers, Hose 
Ingersoll-Rand Co., 


Couplings, Shaft 

7" _ Mfg. Co., 
lyn, N. Y. 

Caldwell & Son Co., 
cago, Ill. 


New York. 


T. R., Brook- 


H. W., Chi- 

Chisholm & Moore Mfg. Co., 
Cleveland, O 

Electric Controller & Supply Co., 


Cleveland, Ohio 
Link-Belt Co., Philadelphia, Pa. 





Couplings, Shaft—Continued. 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 

delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 


Cranes 

Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cleve- 
land, io 

Case Mfg. Co., Columbus, Ohio. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cigegene Crane & Car Co., Wick- 
i 

Crescent Forgings Co., Oakmont, 
Pa 

Curtis & Co., Mfg. Co., 
Mo. 

Frevert Machinery Co., New York. 
}eneral Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Maris Bros., Philadelphia, Pa. 

Nicholls, Wm. S., New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De- 
troit, Mich. 

Obermayer Co., S., Cincinnati, O. 

Pawling, & _Harnischfeger, Milwau- 
kee, Wi 

Sellers pty _, Wm., Phila- 
delphia, Pa. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Vandyck Churchill Co., New York. 

Yale & Towne Mfg. Co., New 
York. 

Crank Pin Turning Machines 

Niles-Bement-Pond Co, New York. 

- ~eten & Co., H. B., Phila., 
"a. 

Crank Shafts 


Bethlehem Steel Co., 
hem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Crucibles 

Dixon Crucible ~~ Joseph, Jer- 
sey City, N. 

Obermayer Co., &. Cincinnati, O. 


Crushers 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. : 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 
Cupolas, and Ladles, Foun- 

dry 
Obermayer Co., 
l’axson Co.. J. W., 
Stevens, F. B., 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
Besty & Co., Chas. H., Chicago, 


St. Louis, 


Inc., 


So. Bethle- 


S., Cincinnati, O. 
Phila., Pa. 
Detroit, Mich. 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Winkley Co., Detroit, Mich. 

Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach. 

’ Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York. 

ay & ls oe Mfg. Co., Provi- 
en 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros., Chicago, Ill. 

Harrison & Knight Nite. Co., 
Newark, N. J. 

Ingereoll I Milling Mach. Co., Rock- 


Morse Twist e & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 

Pratt & hitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. 

Standard Tool Co., Cleveland, 0. 

Union Twist Drill Co., Athol, 


Mass. 
Ward & Son, Edgar T., Boston, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
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High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 
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Cutting-off Machines 

Armstrong Bros. Tool Co., 
cago, 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & es Mfg. Co., Provi- 


dence, 
& Co., 


Hill, Clarke 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Nutter, Barnes & Co., 


Mass. 
Pratt & Whitney Co., 
Conn. 
Prentiss Tool & Supply Co., New 
Pork. 
Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Chi- 


Inc., Boston, 


Boston, 


Hartford, 


Cutting-off Tools 


Armatsens Bros. Tool 
cago, 

Billings oy ‘Spencer Co., 
Conn. 

Fairbanks Co., Sprin 

"burg, as Machine 
bur fa 
cK Tool. ‘Holder Co., Shelton, 

Pratt & Whitney Co., Hartford, 
Co 

Western Tool & Mfg. Co., Spring- 
field, Ohio. 


Co., Chi- 
Hartford, 


field, Ohio. 
orks, Fitch- 


Cyclometers 
Veeder Mfg. Co., Hartford, Ct. 


Diamond, Tools 


American Emery Wheel Co., Prov- 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos L., New York. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., BE. W., ag A N. ¥. 

Kent & Co., Edw. R., Chicago, Ill. 

Mossberg Wrench Co., entral 
Falls, 

Dies, Sab-Press 

Waltham Machine Works, Wal- 


tham, Mass. 


Dies, Threading, Opening 


Boker & Co., Hermann, New York. 
Srrington, F. A., New York. 
Geometric Tool Co., New Haven, 


Conn. 
Lamson Machine Co., 


Jones & 
Springfield, Vt. 
Hartford, 


Pratt & Whitney Co., 
Conn. 


Dowel Pins 

Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Alteneder & Son, Theo., Philadel- 


phia, Pa. 
Economy Drawing Table Co., To- 
ledo, Ohio. 
Keuffel & Esser Co., New York. 
Mittineague Paper Co., Mittin- 


eague, Mass. 
Soltmann, B. G., New York. 


Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mittin- 
tineague, Mass. 

Noyes Mfg. Ce. Waynesboro, Pa. 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
Pa. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Boynton & Plummer, Worcester, 
Mass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn 

Prentice Bros. Co., Worcester, 


Mass. 





Drilling Machines, Bench 
Continued. 


Slate Mach. Co., Dwight, Hart- 
ford, Conn. 
Drilling Machines, Boiler 


Tool Wks, Co., Cin. O. 


American 
Ltd., Jobn, 


Bertram & Sons Co., 


Dundas, Ontario, Canada. 
Dallett Co., Thos. H., Phila., Pa. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 

Boynton & Plummer, Worcester, 

Mass. 

Foote-Burt Co., The, Cleveland, 

Ohio. 

Ingersoll-Rand Co., New York. 


Niles-Bement- Pond Co. ,» New York. 
Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Dallett Co., Thos. H., Phila. Pa. 

Independent Pneumatic Tool Co. 
Chicago, Ill. 


Drilling Machines, 
Spindle 

American Tool Wks Co., Cin. O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, IIl. 

Barnes Co., W. F. & John, Rock- 
ford, Ill 


Multiple 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Foote-Burt Co., The, Cleveland, 
Ohio. 


Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, IIl. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
delphia, Pa. 
Prentice Bros. Co., Worcester, 


Mass. 
Prentiss Tool & Supply Co., New 
York 


Sellers & Co., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Mach. Co., Hart- 


Inc., 


ord, Conn. 
Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 
Hisey-Wolf Mach. Co, Cincin., O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. S, wpeeeecens Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford _— & Tool Co., Cin- 
cinnati 

Detrick & : Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

——}. Machine Works, Fitch- 
bare, fass. 

Foote-Burt Co., Cleveland, O. 

Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., 
Mass. 

Marshall & MHuschart 
Co., Chicago, Ill. 

McCabe, J. J., New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, O. 

Mueller Mach. Tool Co., Cin., O. 

Niles-Bement-Pond Co., New York. 

Fugpties Bros., Co., Worcester, 
ass. 


Inc., Boston, 


Machry. 


Prentiss Tool & Supply Co., New 
ork. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New 


York. 





Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Too! Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & l’lummer, Worcester, 


Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., 

Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knight merry. Co., W. B., St. 
Louis, WN 

Marshall 7 Huschart Machry. Co., 


Inc., Boston, 


Chicago, Ill. 
McCabe, J. J., New York. 
Mechanics Machine Co., Rock- 


ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, ss. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-l’ond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass 


Prentiss Tool & Supply Co., New 


ork. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

oe * Chace Mfg. Co., Newark, 

Taylor & ae Mach. Co., Hart- 
ord, Con 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Wiley Russell Mfg. Co., Green- 
field, Mass. 


Inc., 


Drills, Center 
Morse Twist Drill & Machine Cu., 


New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J. T., Prov., 


Standard Tool Co., Cleveland, 6: 


Drills, Hand 

Coates ged Mfg. Co., Worces- 
ter, 

Cincinnatl ‘Electrical Too! Co., 
Cincinnati, O. 

Dallett Co., Thos., H., Phila., Pa. 


Hisey -Wolf Mach. Co., Cincin, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic , 

Chicago Pneumatic Tool Co., Chi- 
cago, i 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Pneu. Tool Co., 
Chicago, Il. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 
Drills, Rail 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York 
— Tool & Supply Co., New 


Yo 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Armetreng Bros. Tool Co., Chi- 
cago, 

— & ‘Spencer Co., Hartford, 
oar Wolf pang. Sf Ca. & 


Buffalo, N. Y. 
A “Meriden, Conn. 
Hartford, 


Keystone Mfg. 
Parker Co, 
Pratt & Whitney Co., 
Conn. 
Rogers Sven, 
ter City, 
Standard Tool” Co., 


John M., Glouces- 
Cleveland, O. 





Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. 
Madison, Wis. 


Drill Speeder 
Graham Mfg. 
S. 1. 


Co., 


Co., Providence, 


Drying Apparatus 


American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


Burke Eectric Co., Erie, Pa. 
C & C Electric Co., New York. 


Crocker-Wheeler Co., Ampere, 
Generai Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 


Northern Elec. Mfg. Co., Madison, 


Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Roth Bros. & Co., 
Sprague Elec. Co. 
Sturtevant Co., B. F., 

Mass. 
Triumph Electric Co., Cincin., O. 


Chicago, Ill. 
» New York. 
Hyde Park, 


Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 
Electrical Supplies 
Louisville, 


Clark, Jr. & Co., Jas., 
K 


y. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Blectric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

a Elec. Mfg. Co., Madison, 


Roth Bros. & Co., Chicago, IIl. 
Sprague Elec. Co., New York. 

Triumph Elec Co., Cincinnati, O. 
Wagner Elec. Mfg. Co., St. Louis, 


0. 
Elec. Co., 


Weston z Instrument 
Westinghouse Elec. & Mfg. Co., 


Newark, N. 


Pittsburg, Pa. 

Electrically Driven Tools 
and Mac..inery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr. & Co., Jas., Louisville, 


y. 
Cogent Forgings Co., Oakmont, 
"a 


Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 


land, O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, IIl. 


U. S. Electrical Tool Co., Cincin- 
nati, 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Philadelphia, 


Link-Belt Co., Pa. 
Emery Wheels 

See Grinding Wheels. 

Emery Wheel Dressers 
American Emery Wheel Co., 


Providence, R. I. 

Bay State Stamping Co., Worces- 
ter, Mass 

7 Stephan Mfg. Co., Ur- 


bana, O. 

Dissent Saw & Stamping Works, 
Buffalo, N. Y. 

Dickinson, Thos. L., New York. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery Wheel Co., Spring- 
field, O. 


Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O 
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Brown & Sharpe Mig. Co., 


Providence, R. I., U. S. A. 


The Standard B. & S. Rules Attain 
Before They Leave The 
Shop Is Accuracy 
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The methods employed in 


FY ES | their manufacture and a rigid 
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They are made in over 
300 Varieties— SUPE POUNCE . 
A Rule to meet almost any (iu i ett Mh AA | 
requirement. 
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Catalogue, giving detailed description of all the Rules, 
sent to any address. 





























46 


AMERICAN 


MACHINIST 


August 8, 1907. 





Engineers, Mechanical and 


Electrical 
Crocker - Wheeler Co., Ampere, 
N. J 
Philadelphia, Pa. 


Day, 
Hartford, Conn. 


Jos., 


Dodge ‘& 
Merritt, 


Engines, Gas and Gasolene 
Mach. Bridgeport, 


Co., 


Automatic Co., 


Conn 
Backus Water Motor 


New- 
Brad- 
Bridge- 


War- 


Co., 


Co., 


N. 
Biniedeil 
ford, 
Grant Mfg. 
port, Conn. 
Jacobson Mach. 
ren, la. 
Olds Gas 
Mich. 
St. Marys Mach. 

Ohio. 
Struthers-Wells Co., 


Machinery 
& Mach. 


Mfg. Co., 


Power Co., Lansing, 


Co., St. Marys, 


Warren, Pa. 


Engines, Motor 


Franklin Ra oS. B. Ba 
cuse, N. 

Olds Gas 
Mich. 


Syra- 


Co., Lansing, 


Engines, Steam 


American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Ta. 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 


Warren, Pa. 
Hyde Park, 


Engravers 


Bormay Engraving Co., New York. 
Engraving Machinery 


Gorton Mach. Co., Geo., 
Wis. 


Racine, 


Exhaust Heads 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition Machinery 


Philadelphia Bourse, Phila., Pa. 
i-xpanders, Tube 


Nicholson & Co., W. H., 
Barre, Pa. 


Wilkes- 


‘Factory Equipment 


Lyon Metalic Mfg. Co., Aurora, 
Ill. 


Fans, Electric 
Crocker-Wheeler 


Diehl Mfg. 
N. J 


Co., Ampere, 
Elizabethport, 


New York. 
Madi- 


Co., 


Electric Co., 
Mfg. Co., 


»General 
Northern Elec. 
son, Wis. 
Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 

Mass. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 

American Blower 
Mich. 

Buffalo Forge Co., 

Crocker - Wheeler 


Co., 


Buffalo, N. Y. 
Co., Ampere, 
New York. 
Hyde Park, 


Detroit, 


Electric Co., 
SS 


N. J. 
General 
Sturtevant Co., 

Mass. 


Files and Rasps 
American Swiss File & Too! Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Heller Bros. Co., Newark, N. J. 
Nicholson File Co., Prov., R. 1. 
Reichhelm & Co., E. P., New 
York. 


Filler, Iron 


Clark Cast Steel 
Shelton, Conn. 
Felton, Sibley & Co., 


Filing Machines 

Cochrane-Bly Co., 
mh Be 

Detrick & Harvey Mach. Co., Bal- 


timore, M 
Henry & W right Mfg. Co., Hart- 


ford, Conn. 
Simplex Mfg. Co., New York. 


Co., 
Pa. 


Cement 
Phila., 


Rochester, 





Fire Brick 
McLeod & Henry Co., 
Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. 
ter, Mass. 


Troy, N. Y. 


Co., Worces- 
Forges 


Boynton & Plummer, 
ass. 

oy & Son, C. C., Syracuse, 
N. 


Buffalo, N. Y. 


Worcester, 


Buffalo Forge Co., 

@urke Machy. Co., Cleveland, O. 

(ngersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Park, 

Mass. 


Forging Machinery 


Scranton Co., The, New Haven, 


Conn. 


Forgings, Drop 


Bethlehem Steel Beth- 
lehem, Pa 

— & Spencer Co., Hartford, 
on 

Brown & Co., R. H., 
Conn. 

Coppernt Forgings Co., 


oO. K. Tool Holder Co., 
Conn. 

Page-Storms Drop 
pringfield, Mass. 

Wyman & Gordon Co., Worcester, 
Mass. 


Co., So. 


New Haven, 
Oakmont, 
Shelton, 


Forge Co., 


Forgings, Hydraulic 


Bethlehem Steel Co., So. 
lehem, Pa. 

Wyman & Gordon Co., 
Mass. 


Beth- 


Worcester, 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 
Forgings, Steel 


Baldwin Steel Co., New York. 
Bethlehem Steel Co., So. Beth- 


lehem, Pa. 
Crescent Forgings Co., Oakmont, 
P 


a. 
Kent & Co., Edwin R., Chicago, 


Ill. 
Tindel-Morris Co., Eddystone, Pa. 
— & Gordon Co., Worcester, 
ass. 


Foundry Furnishings 


Adams Co., 
Goldschmidt 


Dubuque, Iowa. 
Thermit Co., 


York. 
Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


New 


Fuel Economizers 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Furnaces, Annealing and 


Tempering 


American Gas Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi- 
cago, l. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg; Pa. 

Westmacott Gas Furnace Co., 
Providence, R. 


Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Furnaces, Gas 


- ~~ Gas Furnace Co., 


New 
ork. 
Chicago Flexible Shaft Co., Chi- 
cago, Ill. 
Nash Company, Geo., New York. 
Obermayer Co., S. Cincinnati, Oo. 
Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 
- ~ Gas Furnace Co., New 


Geo., New York. 


Nash Company, 
Furnace Co., 


Westmacott as 
Providence, R. I. 





Furnaces, Oil 


Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Co., Aurora, 


Conn. 
Lyon Metallic Mfg. 
Ill 


Manufacturing Equip. & Engin- 
eering Co., — Mass. 
Merritt & Co. ow wy Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Athol Machine Co., Athol, Mass. 

Brown & i an Mfg. Co., Provi- 
dence, R. 

Henry “é Ww right Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester, 
City, N. J 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Tass. 


Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gear Cutting Machinery 

Adams Co., Dubuque, Iowa 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

em, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark,’ N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co. 
Chicago, Ill. 

Gleason Works, Rochester, N. = 

Gould & Eberhardt, Newark, N. J. 

Grant-Lees Mach. Co., Cleveland, 


Ohio. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt . Whitney Co., Hartford, 
Con 

Prentiss Tool & Supply Co., 


York. 
Slate Machine Co., 
ford, Conn. 
Sloan & Chace Mfg. Co., 


a. a 

Spacke Mach. Co., F. W., 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., 
Conn. 

Whiton Machine Co., 
London, Conn. 


New 
Dwight, Hart- 
Newark, 


Indian- 


Waterbury, 
D. E., New 


Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. — 
Cat 
Hugo, 


Gears, 


Bilgram, 

Boston Gear 
Downs, Mass. 

Brown & Paecpe Mfg. Co., Provi- 


dence, R 
Caldwell & Son Co., H. W., Chi- 
Chicago Raw Hide Mfg. Co., Chi- 


cago, Ill. 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa. 

Phila- 


Earle Gear & Machine Co., 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son Co., Edwin, 
Philadelphia, Pa. 


Philadelphia, Pa. 
Works, Norfolk 





The, 


Syra- 
n., O. 
Phila- 
McKees 


Phila- 
Norfolk 


Gears, Cut—Continued. 

Horsburgh & Scott Co., 
Cleveland, Ohio. 

ee Machine Co., Providence, 

Lea Equipment Co., New York. 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Perkins Mfg. Co., The, Springtield, 

Philedelphia Gear Works, Phila- 
delphia, Pa. 

Sawyer Gear Wks., Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn 

Franklin Mfg. cc &. 
cuse, N. Y. 

Greenwald Co., I. & E., Ci 

Philadelphia Gear Works, 
delphia, Pa. 

Taylor-Wilson Mfg. Co. 
Rocks Pa. 

Gears, Rawhide 

Boston Gear Works, Norfolk 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Earle Gear Mach. Co., Phila., Pa. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Works, Boston, Mass. 

—— h & Scott Co., Cleve- 
and, 

New Process Rawhide Co., Syra- 
cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Pnila- 
delphia, Pa. 

Sawyer Gear ‘Works, Cleveland, O. 

Gears, Worm 

Albro-Clem Elevator Co., 
delphia, Pa. 

Boston Gear Works, 
Downs, Mass. 

Eberhardt Bros. Mach. Co., New- 
ark, N. 

Fawcus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. 

Morse, William & Co., Phila. 7 Pa. 

Nuttall Co., R. D., Pittsbur 

Philadelphia Gear Works, Bnita: 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
ocks, Pa. 

Van Dorn & Dutton, Cleveland, O. 

Generating Sets 

Burke Electric Co., Erie, Pa. 

Crocker Wheeler Co., Ampere, 

General Electric Co., New York. 

megsnere Elec. Mfg. Co., Madison, 

Rid 


s. 
ay Dynamo & Engine Co., 


Ridgway, Pa. 
Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Triumph Elec. Co., Cincinnati, O. 
Generators, Gas 


American Gas Furnace Co., 
York. 


Gibs 


Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 
pinta Crucible Co., 
it 


New 


Jos., Jersey 


Obermayer Co., S., Cincinnati, O. 


Grinders, titi Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Safety rod Wheel Co., Spring- 
field, Ohio. 


Grinders, Center 


Cincinnati Electrical Co., 
Cincinnati, 

Coates Clipper “Mfg. Co., Worces- 
ter, Mass. 

Heald Mach. Co., Worcester, 


Hisey-Wolf Mach. Co., Cin., O. 

Mueiler Machine Tool Co-, Cin- 
cinnati, Ohio. 

Niles-Bement Pond Co. New ow. 

U. 8S. Electrical Tool Co., Cin., 


Tool 
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TURRET LATHES 


Pratt @ Whitney Company, 
Hartford, Conn. 


Write for New Catalogue Turret Lathes. 


3x 36 Pratt & Whitney Turret Lathe. Motor Driven. 


pind 
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3x 36 Pratt & Whitney Turret Lathe. Belt driven. 
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New 2 '2 x 26 Open 


Turret Lathe 


With Gross-Sliding Turret. 





A universal machine suitable for doing a great variety of work | 
on bars, forgings and castings, without continually requiring 


special appliances and expensive cutting tools. J 


SPEED MULTIPLIER ROD —~_, 












{= 


SPEED CHANGING LEVER~¢~ ~ 
a. : <a 
> cs - {—e- TURRET BINDER 


STOCK FEED LEVERF on CROSS STOP CHANGE KNOB 


aw i 














ABUTMERTS 












"ARRIAGEL 
CLAMP 





FEED BACK 
GEAR LEVER 





2‘, x 26 Pratt & Whitney Open Turret Lathe with Cross-Sliding Turret. 


This machine possesses practically all the flexibility and adaptability 
of the engine lathe. It’s extreme rigidity, powerful spindle drive, 
quick changes of speeds and feeds, heavy cross-sliding turret, and 
numerous adjustable stops, admit of narrower limits of error, as well 
as a marked reduction in the cost over work produced on the 
average turfet or engine lathe. 


This machine described in full on pages 901 to 907 AMERICAN MACHINIST, June 27, 1907. 


PRATT & WHITNEY GOMPANY, 
HARTFORD, GONN., U.S.A. 


OFFICES—Trinity Building, 111 Broadway, New York, Boston: Oliver Bldg. Chicago: Commercial National Bank Bldg. Pittsburg: Frick Bldg. St. Louis: 
616 North $d St. Philadelphia: 21st and Callowbill Sts. Birmingham, Ala., Brown-Marx Bldg. Agents: The Canadian Fairbanks Co., Ltd., Montreal, 
Toronto, Winnipeg and Vancouver. Japan, F. W. Horne, 70 C Yokohama. 
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PAST PERFORMANCES 


of the 


BULLARD BORING and TURNING MILL 


indicate that it has led all other mills for nearly 30 years, each year, gaining 
a greater lead. 


We have developed each individual part always with an eye to the efficiency 
of the machine as a whole till it lacks nothing in strength, speed, durability 


and convenience. 
| d BRIDGEPORT, 
u ar CONN., U. S. A. 


The 
Machine Tool Co. 


Marshall & Huschart Machinery Co., Chicago, Ill The Motch & Merryweather Ma 
chinery Co., Cleveland, O Chas. G. Smith Co., Pittsburg, Pa. C. H. Wood Co., Syra 


CATALOG? 





Box 3050 


cuse, N. Y. Pacific Tool & Supply Co., 556 Howard Street, San Francisco, Cal. 
Williams & Wilson, Montreal, P. Q Chas. Churchill & Co., Ltd., London, E. C., Eng 
land Fenwick Freres & Co., Paris, France. Heinrich Dreyer, Berlin, Germany. Landre 


& Glinderman, Amsterdam, Holland 
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Bevel Gears 


are cut by metheoretically correct, and so are adapted to fine 
machinery of all kinds. I have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE and INTERNAL Wheels, 
Let me quote on your specifications. 

Special Machines for Cutting Bevel Gearing. 

HY sri 233 Spring Garden Street, 
Hugo Bilgram, Machinist, (7S oripria. PA. 
Ing. Vaghi, Accornero & Co.,, 


Agents for Italy: Milan. 











By H. DARBYSHIRE 


If you are finishing parts by grinding—you will find 
this book full of value. 


read it—for your own sake. 


Hill Publishing ae 


If you are not—you ought to 


505 Pearl St, N. 





PRE CISION GRINDING 


$2.00 postpaid. 


 # 












THE FLAT TURRET LATHE. 


Now built in two sizes: 2x24—12"’ swing, and 
3x36—14"' swing. Equipped with tools for 
either bar or chucking work. 


JONES & LAMSON MACHINE CO. 


Main Office and Works: 
SPRINGFIELD, VERMONT, U.S.A. 
Lieber's Code used. 


See our Advertisements on Pages 12 and 13 








The Acme Machinery Co., | CHEAP, 


CLEVELAND, OHIO. | 


Manufacturers 
of 


ACME BOLT 
and 

= RIVET HEADERS 

Acme Single, 

Double ana 

Triple. 


Cutting from |-8 in. te 
6 in, in diameter. 


BINSSE MACHINE CO., Newark, N. J. 





Automatic Bolt Cutters. 
Also Separate Heads and Vies. 





IN PERFECT ORDER. 
16"x6 ft. P.& W.Tool Room Lathe. 





4 
You need books 4 
—allofthegood 4 
books on your 4@ 
daily work if 4 
% you wanttogoup. We can supply them. 4 
} Write to us. . 
505 PEARL STREET, 4 
: Hill Publishing Co, °° Siw"sore™ 3 
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WM. H. BRISTOL, 


ELECTRIC 
PY ROMETERS. 


RECORDING OR INDICATING FOR 
HARDENING, TEMPERING AND 
ANNEALING, ETC. PRACTICAL 
FOR EVERY DAY SHOP SERVICE. 
Pully Guaranteed. Send for Circulars. 


WM. H. BRISTOL, 
45 Vesey St., New York, 











Draftsman’s Pen-Filling Inkstand 
IT FILLS THE PEN 


Convenient, Quick and Absolutely Cer 
tain in Operation 
Send for Descriptive Circular 
T. ALTENEDER & SONS, PHILADELPHIA 





We advise strongly 
against ‘bolting’ down’ 


a planer; because, if the floor or foundation 
should settle, it would be apt to warp the bed. 
The weight of a planer issufficient to hold 
it down against the upward pull of the belts. 
Gray Planers, even at the highest speeds, 
run and reverse so smoothly as to obviate the 


jerk which in many other makes, one is 


tempted to counteract by bolting down. 


The G. A. Gray Company, 


Cincinnati, Ohio. 
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Work of the Floor-plate Boring Mil 


Photographs of Original Shop Methods Showing the Wide 
Range and Great Flexibility of a Novel Home-made Tool 





EDITORIAL 


The reader will no doubt recall the 
highly interesting floor-plate boring mill, 
at the Crocker-Wheeler Electric Com- 
pany’s works, of which half-tones and con- 
struction drawings were published on 
page 581 of Vol. 28, Part 2. The ma- 
hine was shown in course of erection be 
fore any work had been done by it, and, 
indeed, before the supplementary portable 
tools, which form an essential part of its 


} ’ 


with a surrounding stationary floor plate, 
but unlike all previous boring mills, it 
does not go to the center of the circle. On 
the contrary, this table forms a ring only, 
extending in width inward to the point @ 
Within this point the main casting, which 
supplies the supporting bearing b, projects 
up flush with the surface of the table, and, 
of course, is stationary, the ring revolving 


about it. The idea is that this central sta 


CORRESPONDENCE 


a larger bas« which tools or work may 


be mounted 
Fig. 1 illustrates the boring of a me 


dium-sized generator ring frame using the 
arrangement described The ce l st 
tionary enlarging plate is plainly shown, a 
portable tool holder being mounted on it, 
while, surrounding it and bolted to tl é 
volving part f the table the p | 











FIG. I. BORING A MEDIUM-SIZE RING FRAME THE WORK REVOLVES ; 


equipment, were made. The article pointed 
out the fact that the range of application 
of such a tool is very large, and several 
methods of handling work were described, 
although in the nature of the case none 
of them could be shown. The accompany- 
ing half-tones show three such methods 
In order to refresh the reader’s memory 
regarding the scheme of the machine, the 
half section, Fig. 4, is repeated from the 
previous article. The revolving table, as 


will be seen from the half-tones, is flush 


tionary portion shall be used for mounting 
stationary tools for boring work carried 
by the revolving portion, or, vice versa, 
the tools may be mounted on the revolving 
portion for turning work held on the sta 
tionary part 

Inasmuch as this central portion of the 
table is rather small, a supplementary 
plate c is arranged to be bolted to the cen 
tral portion, nding beyond it and 
overhanging the inner diameter of the re 
volving table, it provides, as will be seen, 


\ 





THE TOOL STANDS STILI 


Fig. 2 shows the application of the ma 
chine to a much larger piece of work, and 
one which would tax a boring mill of the 
ordinary type In this case the ring 
frame is bolted to the surrounding sta 
tionary floor plate, while the tool holder 
is bolted to the revolving plate—a sup 
plate intervening between the 


plementary { 
tool holder and the revolving table in or 
der to obtain the required reach 

Fig. 3 shows still another application 
n which the work is bolted to the revolv- 
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>. 2. BORING A LARGE RING FRAME—THE TOOL REVOLVES; THE WORK STANDS STILL 











FIG. 3. FACING A ROTOR—THE WORK REVOLVES; THE TOOL STANDS STILL 
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ing table, while the tool holder 
cured to the floor plate, the operation in 
this case being the facing of the side of 
a rotor. 


ig $¢- 


For the pieces of work shown, means 
of 
this is provided through a plug which is 


yf centering are, course, necessary; 
dropped in the central hole d, Fig. 4, of 
the central stationary part of the plate, 
this plug containing in its center a Mors 


taper hole, in which a staff is inserted, a 


tram being swung from the staff in ordet 
= to center the work. The staff is shown in 
Figs. 2 and 3. 


The tool holder shown is of the Espen 


Lucas make, and deserves notice Re 





ferring to Fig. 1 or 3, the column will be 
seen to contain at its right a screw, and at 
left shafts. The 
central shaft is driven by gearing from 


; its center and splined 


below, this gearing being actuated by a 
star feed, shown in Fig. 3, and being re- 


versible by a clutch. Connections 
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ter of the stationary part of the table 
The construction of this bar nas not vet 
been found necessary, but should it be 
made, the reader will observe that a third 
method of boring suitable for smaller 
holes and additional to those shown in 
Figs. 1 and 2, will then be provided 
F. A. H 





Pointers for Checking Drawings 


By GRAHAM 


In order that a drawing room shall be 
a profitable investment for the manage 
ment, there can be no point of greater im 
portance than the thorough and correct 
checking of drawings lf drawings are 
correct, then as many workmen may be 
set to work as there are pieces shown, 


giving one piece to a person. In this way 
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slowly when I took charge. The first 
thing to do was to hire more draftsmen, 
which I did, rapidly increasing the force 
from a dozen men to more than three 
times that number Then the drawings 


began to come; but how? 


I have been a draftsman, made draw- 


ings and had to do with drawings for sev- 


eral years, and with all due sympathy 
with and knowledg: f the difficulties 
draftsmen have to contend with, I can 
state that the average draftsman is “not 
on to his job.” I believe most thoroughly 


in individual responsibility in the drawing 


room, and I found that these men could 
not check their own drawings nor any 
others. I must say this much, that most 
of the boys were unfamiliar with automo- 
bile work; this may account for some 
mistakes. I would not let the drawings 
go out until they were properly checked, 
even if the shop did “put up a holler” to 
get them. When one realizes that this 
shop is an “eleventh-hour shop,” it re 
quires but little guess-work to know how 























are all of the parts may be in process at once, 
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FIG. 4. HALF SECTION OF FLOOR-PLATE BORING MILL, SHOWING SUPPLEMENTARY 
STATIONARY PLATE 
made behind the ram slide with either with assurance that the parts will fit 
the screw at the right or the splined bar properly in assembling. Drawings not 


at the left, by means of clutches, of which 
the will be in the 
By engaging the screw at the right, a ver- 
tical feed is given to the entire ram head, 
while by engaging the splined bar at the 


handles seen figures. 


left a horizontal feed is given; and these 
feeds may be made to work in either di 


rection by means of the reversing gear 





ing at the bottom of the central shaft 
already mentioned 

The design of this machine was made 
at the Crocker-Wheeler works, and, 
except for the driving gear of the main 
table, it was entirely home-made. It has 
been in continuous commission since its 


completion, and has become indispensable 
in the work of the shop 

It should be mentioned that the original 
design contemplated the use of an inde 
pendently driven boring bar, 
provision is made by the hole in the cen- 


for which 





meeting these requirements are always a 


menace, for at no time can we say with 
certainty, “This is right.” We are in con 
stant fear of some error in figures, which 
will cause us not only the loss of labor 
and material, but also that which is often 
of greater importance, time 

[he saving of a few days of time to a 
manufacturer often means catching his 
trade on the “high tide,” and the delay 
may mean the loss of half of what might 
have been sold by quicker action on his 
part 


In the proper management of a drawing 
should be adopted 


“Be sure rather than sorry;” 


room especially, there 
the motto, 
and another, “Take nothing for granted.” 
It was 
drawing room where automobiles were de- 
signed, and working drawings ground out. 
To be truthful, the grist was coming very 


my fortune to take charge of a 











big this “holler” really was. I think that 


s 


most automobile shops wait till the last 
minute before starting, and then rush 
things through This shop is no excep- 
tion 

Since the drawings were not properly 
checked, and must be had in the shortest 
possible time, the only thing to be done 


was to train checkers.* Very few men who 


check drawings have any system or 
method whatever in their work. They 
see a figure, say “that’s all right,” and slap 
down a check mark. “This is not check 
ing 

After considerable thought on the mat 
ter, and taking the boys into my confi 
dence, I devised the following “pointers 
for checking,” which in our case, I am 
pleased to say, gave satisfaction and good 
results at once It will be noted that in 


following this order, the checking follows 


lin such a manner as to 


unlikely that anything 


through to the en¢ 


make it extremely 


important will be overlooked. It is not 
claimed that this scheme does away with 
the necessity for gumption, but it does 
outline a method which saves thinking, 
“Well, what do I check next?” In our 
case it worked well, produced results and 
enabled us to get the drawings out I 
therefore offer it to other draftsmen who 


may be in a similar difficulty, trusting it 
may be of assistance to them 
POINTERS FOR CHECKING 


Is st 


2. Appearance 


what we want 


Is it 


r. Design 


graceful and 


adapted to the conditions? 
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3. Is there interference between the 
partssand adjoining pieces? 

4. Is there clearance for proper work 
ing? 

5. Is there connection to the other 
parts? 

6. Is material and its temper shown? 

7. Are ther marks; also finish, 
as file, polish, grind, C’ etc? 


8. Is draft shown for the patternmak- 


= 


finish 


b re, 


er where necessary, or for appearance? 


9. Will the piece draw properly from 
the sand in the foundry? 

ro. Are there any undercuts forming 
pockets in the molding? 

11. Is there sufficient information to 
make the piece? Consider machine work. 
12. Are dimensions properly located? 

13. Ar ssemblies located from a 
fixed point according to our rule? 

14. Are there dimensions not tied up? 

15. Is there allow for driving and 
running fits in thousandths? 

16. Is there allowarce in bolt and rivet 
holes? 

17. Is there pitch of the thread and the 
standard on bolts and tapped holes? 

18. Is thread of the proper pitch for 
the metals used? 

19. Are the size of the tap drill and 
clearance drill given? 

20. Are nuts and bolts rcked Is 
there plenty of clearance to use a large 
wrench on the bolt heads? 

2! Are sizes of all bosses suited to 


their purpose: 


22. Are dimensions not properly scal- 
ing underlined? 

23. Are the title, scale, number, date 
and notes correct? 

24. Are the bolt and screw heads 


shown correctly? 


25. Are tapped holes shown correctly? 

26. Are there round corners and 
fillets ? 

27. Are there dimensions on springs? 

28. Are there fractional dimensions 


which it is possible to avoid? 
29. Are right and left pattern numbers 

correct? 

30 Are 


operating ? 


there advantages for selling or 


What is said to be the largest photo 
graph ever made is a print 12x15 feet, be 


ing made as an enlargement from an 8x10 


inch negative of President Roosevelt in 
an Oldsmobile car at Lansing, Mich. The 
big plate is arrived at by successive en- 
largements, and the print will be made in 
a series of strips 60 inches wide, the 
paper costing some two hundred dollars. 
Much trouble is caused in brazing by 
not using thoroughly fused borax. Dry 
borax does not answef as it swells while 


brazing, and makes the joint porous. The 
borax should be melted in a clay or iron 
ff 


all water l not swell when 
used for brazing The Brass World 


crucible to a clear liquid so as to drive 


Such borax wil 
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A Diagram for Calculating 
Moments of Inertia 


3y O. A. THELIN 


The accompanying diagram has been 


designed for the purpose of simplifying 


calculations relative to moments of in- 


ertia of sections. It is intended mainly 
for special sections composed of rectangu- 
lar parts, such as tees, channels, I’s, 


angles and other shapes, although it may 
be employed with advantage for irregular 
sections by first dividing them into a num- 
ber of rectangles 

The curve has been constructed accord 


Ch 8 





ing to the formula / which 
A 
gives the moment of inertia for a rect- 
.@) 
Oo u-X ——__ 
Oo x 


DIMENSIONED SECTIONS, ILLUSTRATING USE 


angle of width C and hight h above its 


reference axis. In the table the rectangle 


has been considered of unit width, or one 


inch The hight above the axis OX is 
measured on the left-hand vertical scale 
and varies from 1/16 inch to 6 inches 


Che horizontal scale gives the value of J 
for each 1/32-inch increase in the hight of 
the rhe 
drawn in steps in order to make the hori- 


unit section curve has been 


ontal or / values more definite. Should 
the vertical dimensions of a section run 
into sixty-fourths of an inch, a middle 
point between the values for thirty-sec- 
onds can easily be read off on the curve. 

As the values of / for the unit section 


I inch in hight, 
is enlarged 10 times for vertical 


become very small below 


the curve 


dimensions between 1 inch and inch, 


and 100 times for such dimensions below 


inch in order to accurate 


the 


give results. 


sections, where distance 


For large 


August 15, 1907. 


from the neutral axis to the extreme fiber 
exceeds 6 inches but is less than 12 inches, 
the table may be used with following 
modifications: Divide all hight dimen- 
sions of the section to be figured by 2. 
Calculate the moment of inertia from the 
table, 
multiply the result by 8, which will give / 


write these new dimensions and 


for the original section. 
A few 


method of using the 


the 
table and the advan- 


examples will best show 


tage it has over the formulas in the sav 
ing of time for calculations of such sec 
tions as those previously referred to 
Fig. 1: 


for 37% 


For the section, 
the table 


vertical scale the corresponding value or 


From inch on the 


the horizontal scale is 12.11 











Then /=2.5 12.13 == 30.27. 
fe) : +X 
LX > ss T 
_— i y 
FIG. 3 
oO x xX 
FIG. 5 
OF DIAGRAM FOR MOMENTS OF INERTIA 
For the section, Fig. 2: 
vi 
= Las X 267 = $s. 
2 
f = 
For the section, Fig. 3: 
/ , 
2 = 475 (49:99 + 34.33) + O5 x 
34.33 = 91.55 
Tf = 1831 
For the section, Fig. 4: 
J = 0625 (0.92 + 0.0135) + 
1.625 (0.248 — 0.0135) = 0.064. 
For the section, Fig. 5: 
ar 
~~ e “8 | (0.248 — 0.082) + 2 (0.248 
— 0.123) + (0.248—o0.0415) + (0.248 
— 0.0345) -- (0.107 — 0.0175) -+- 
(0.082 — 0.0052) 0.050 + 0.0314 
) 
+ 0.0224. 


I = 0.2788 
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Explanatory : 


Consider 


neutral axis 


hand 


t 


of the section 


tion above the neutral axis init 


vertical 


Read moments 


direction 


I inch, 


The steps 
Values of tl 
f the cu 


on 


and 
above the axis 


1 


Tve 


the 
value thus determined is 


Tr 


bottom 


of inertia in 


ment at different points result 
indicated by the number The 
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Diagram for Computing Moments of Inertia 


line OX as the numbers 
Use the left 
the hight of the sec As the 
width, to find t 


Read moments in 
moment 
a horizontal for a simpk 


stepped curves [The coinciding with tl 


for unit width, tiply the value found 
the part of the section curve, corresponding 


section, and by 
is the 


1/32 inch’ in each case the 
moment 


diagram car 


rtical and by tl 
diagram 


ts and decimals 


is plotted for 


r 

moment t inertia 
with neutral axis 
x f figure, mul 
by inspection of the 
half the hight 

es, by the width 
the factor two. The 

eq red 

ised in computing 


the moments of inertia of simple sections 


by dividing into rectangles and 


computing each one separately. For more 
complicated sections, irregular in shape, 
number 


livide into a of equivalent rec- 


tangles and compute each one separately 
For sections having hight dimensions 
rf be tween 7 inches and 14 
1es divide the hights by two, determine 
and 


the moment with these dimensions 


} 


result by 8 The result wi 


] 
1e moment of inertia of the original 
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The Spark Method for Grading 
Steels 


By Ausert F. SHore, M. E 


steel men and toolmakers 


How many 
re there who can tell exactly what kind 


f steel is in a bar if the familiar signs 
id labels have been marred, or if the 
specimen has become a little rusted? 
\lost toolmakers prefer to chip a piece 
tf the bar with a cold chisel, heat and 
ill it, and if it hardens it must be tool 
steel. In these days of high-carbon ma 
linery steels and in view of the fact that 


bits of steel harden more easily 


han larger pieces, these tests are often 


small 


nisleading, inasmuch as high-carbon ma- 
chinery steel will harden enough to re- 
hike tool steel 

will de 
the 


ist the file, and thus test 
describe 


»f 


which | 
of the 


The method 


pends on the action oxygen 


Iron Mild Steel or Tool Steel or 
Wrought Low Carbon High Carbon 
° » 


1 2 } 
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air on the more combustible elements 
contained in different steels, which tend 
to act explosively whe the proper 


temperature has beet [To pro 


duce a bright spark as the result of heat- 


ing microscopic particles of metal, as by 


grinding or by casting filings into a 


flame, certain conditions ne 


In 


be enough strength to resist 


‘essary to 


insure success former, there must 


wear or cut 


ting in order to heat the detached parti- 


cles, and this heat must be intense enough 
to cause oxidation, while in the latter 
case, the metal must be subject to com 
bustion at the temperature of the flame, 


without volatilization, before any amount 
f hight Now of 
grinding or of a candle flame cannot pro 


to volatil 


is produced the action 


enough ize iron ofr 


heat 
combination 


heat 
it 
chemical 


duce 


steel, bi tl 


the 1 is ample to 


between the 


Impartes 
cause 


mn, which 


oxygen of the air and the iri 


in the process cf combustion causes heat 


High Speed Manganese Capital 
Steel Steel or Iron Steel 
4 5 6 
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SPARKS FROM IRON AND STEEL 
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f sufficient ty to ignite the carbon 


intens! 


? 
contained in iron and especially steel 


This fact is beautifully demonstrated by 
the Fig. 2. By 


heating a g heat 


iron torch, shown in 


wel lin 


iron to a 


bar of 


Air Blast 





\N IRON TORCH 
ind then holding it in a strong air blast, 
it will at once begin to boil and sizzle, 
emitting a dazzling bluish-white light. 
his may be maintained for hours with 


out any source of heat, except that caused 
by the combustion of the iron. Beginning 
with let us say slag iron, which is al 
most free from carbon, the spark test 
will usually give straight lines, which be- 
come broader and more luminous some 
distance (not over a few inches) from 


their source, and then disappear as they 
This peculiar- 
of the 


started (see 1 of Fig. 4.) 


ity is probably due to the action 


oxygen on the heated particles requiring 
some time to act This effect is at its 
maximum when the spark streak appears 


broadest and whitest, and would continue 
so, but for the reason that the fuel supply 
is soon exhausted 

of 


at once notice- 


ry small percentage 
effect 
able by a division or forking of the lumin 
streaks, of This 
owing to the presence of the carbon, which 


By adding a ve 


carbon ‘to iron the is 


ous as in 2 Fig. 1 1S 


is only acted on by the maximum heat of 


the iron spark, and which then burns ex 
plosively, causing a break in the original 
more 


lines be 


ty adding more and 
the steel, 


less and less conspicuous, and the 


heavy line 


the iron 


carbon to 


come 
star-like explosions do not only become 
extremely profuse, but their rays often 
divide again and subdivide, causing a 
veautiful display of curves and figures, as 
n 3 of Fig. 1. In this instance it should 
be stated that the iron and carbon have 
been so united that they are most easily 
ittacked by the xvgen, und hence the 


great danger of burning tool steel in the 
process f forging This readiness to 
burn may be considerably reduced by the 


refractive metal as 
The 


ulloy shows not only anti-rusting qualities, 
heat 


addition of a more 


tungsten or molybdenum former 


I incandescent 


T he 


uit also can endure 


without scaling or burning temper 
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is thus not drawn so easily and hence 
the name high-speed steel. 

In the spark test these peculiarities are 
shown as indicated by 4 and 6 of Fig. 1, 
in which the sparks appear not only sim- 
This, how- 


ever, is easily understood by referring to 


ple, but also very dull red. 
the foregoing paragraphs where it is 
shown that the luminosity of iron or steel 
sparks depends for the most part on the 
combustion of the Per- 
haps one of the most remarkable sparks 


iron and carbon 


which enter into this group is charac- 
teristic of manganese and widely differs 
from the familiar carbon stars and 
rays Once these diversified signs 
have been carefull the trained 


y studied, 
! 


ve will detect the slightest trace of 
manganese in even what is otherwise a 
pure carbon steel. Its spark is shown in 
5 of Fig. 1. The lateral darts always rad 


iate from an unbroken line and at rnght 
angles thereto The color is dull red 
and each dart is subdivided into num- 


hot globules 


ber of white 


Some steelmakers use the method of 
, 


spark analysis in testing their products, 


in addition to others, and they agree that 
it is very reliable 
There are, also, many mechanics who 


by experience have learned thus to dis 
tinguish tool steel from iron or machinery 


steel, and who are never caught making 


reamers and cutters of machinery steel, 
and bolts and screws of tool steel. Most 
mechanics, seeing a variety of sparks as 
here shown among different irons and 
steels, have failed to distinguish any spe- 
cial significance in any particular one, 


and they on the average are unable to 
identify a favorite grade the 
spark. Perhaps the misleading 
spark to be found is the one of gray or 
cast iron, which being very seldom of a 
standard purity will often show scarcely 
Sometimes 


ar 
of 


steel by 


most 


any luminous sparks at all. 
it is rich in manganese, and the familiar 
ven off at 
varying distances from the source of heat. 
with a 
which 
Graphite 


bright manganese darts are g 
Cast iron usually consists of iron 
very high percentage of 
gives it rigidity and hardness 
that 


chemically 


carbon, 


in iron is form of carbon which is 


not united and, therefore, it 
follows that since it exists in a free state, 
it must be present in all stages of com- 
Thus cast iron will vield sparks 


In addi 


shown in 


bination 
ranging from iron to tool steel 
tion to the diversified sparks 
the diagram much 
cance in the distance in which they ap 


also signifi- 


there is 
pear from the source of heat as in grind 


ing, which is the most accurate test 





\ gas mantle has recently been patented 
itself 


egg 


in Germany in which the mantle 


nothing more than an 


consists of 
shell | he 


g rted into a 
glowing state by 


eggshell is Conve 


means of the combustion 


of the gas inside, and is said to spread a 


pleasing and agreeable light The En 


gcinee? 
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Reboring a Press Pitman 





By A. B. CHRISTMAN 


a lathe large enough to 
work, we resorted to a novel 
reboring the pitman of our 
In trying to avoid the 
far as 


Not 


swing the 


having 


method for 
large punch press 
making of appliances as 
possible, we evolved the method shown in 
1 shows the 


special 


the illustrations, in which Fig 
pitman 4 on the milling-machine platen P 
the cutter C 
are plan and 


(clamps not shown) and 
2 and 3 
and Fig. 4 is a 
action of 


Figs 
the cutter, 


in operation 


side views of 


detail the 


diagram showing in 





Fc Niat P 
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After the roughing cut was taken, the 
cutter was removed from the arbor and 
the smaller portion of the hole enlarged 
sufficiently at a point opposite the finish- 
ing end of the cutter to permit the larger 
portion of the hole to rest upon the ar- 
bor, locating the cutter correctly for bor 
ing a 4-inch hole. 

In Fig. 4 it will be seen that that por- 
tion of the hole in the which is 
farthest from the end of the cutter that is 


cutter 
engaged rests upon the arbor B, as at a, 
while the opposite side of the hole or side 
nearest the cutting end clears the arbor, 
as at b. Cutter C 
keyed to the arbor but was faced true at 
PD for abutment of regular arbor collars; 


+ 


was of course not 
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A NOVEL BORING TOOL 


the cutter in roughing and finishing opera 


tions. 

Figs. 2, 3 and 4 show the hole to be 4 
inches in diameter, the cutter 3.96 inches 
and having a hole with two diameters, 
1.02 and 1.04 inches, while the arbor or 


the milling machine upon which the cutter 
diameter The 


tor 


is mounted is 1 inch in 


cutter was alternated end for end 


roughing and finishing, to avoid the neces 


sity of the usual cut and try method com 


mon with the regular boring bars 

As shown in Figs. 1 and 4, one end e 
or the cutter C is engaged while the other 
end d is clearing the opp site side of the 
hole. By placing the cutter upon the ar 
bor so that the side of the hole opposite 
to the engaging end of the cutter rests 
upon the side of the arbor, as at g, the 


secured 


required diameter ts 


the recess at y was made to permit plenty 
of side clearance for the finishing end 
while roughing 

It seems that this principle should solve 
many boring-bar problems if modified to 
suit varying conditions. 
interesting article in the Street 
Railway Journal on “Transportation Fa- 
cilities in South America,” stated 
that transportation is so difficult over the 
mountains that the imported int 
Solivia for the railway’s own use costs 
about £6 per ton. At La Paz abundant 
timber grows within fifty miles from the 


In an 
it is 


coal 


but transportation is so diffi- 
cult that and for 
buiiding operations are brought from the 
State of Ore listance of thousands 


f miles 


mountains, 


poles lumber 


tre ley 


gon, a 
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arge Hydraulic Flanging 
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How the Flanged Work for the P. R. R. System Is Produc- 
ed by the Use of a Hydraulic Press and Cast-iron Dies 





B Y 


In the boiler shop of the Juniata shops 
f the Pennsylvania Railroad, at Altoona, 
Penn., there is some remarkable flanging 
work done on a large hydraulic press 
built for them by. the Niles-Bement-Pond 
Company. 

As a general proposition this boiler 
shop handles all press work of a similar 
nature for the whole system, and it has 


a capacity for turning out one new boiler 


ind one new tender for each working day. 


SB A. D | 


the furnace for heating the plates. This 
furnace is fired with gas The small 
press at the left is also used for flanging 
work within its capacity 

The bed of the large press measures 12 
feet by 7 feet 244 inches. The table can 
be elevated 6 feet. 

The main table or ram has a stroke of 
48 inches, and exerts a pressure of 7 
tons. Within the main table is a center 
ram having the same stroke and capable 


a | © 


from which these top pieces were made 
cost about $18 each in the rough. The 
pressed-steel top piece costs, labor and 
material, about $8 and is superior to the 
casting in every way. The center piece 
of the old-style dome is boiler plate 
The lower dome flange shown in Fig. 11 
is fire-box steel pressed to shape 

The large dome shown in Fig. 2 was 
made as an experiment to see what could 
be done in the way of making high or 





Formerly all flanging was done by hand. 
Che work is tedious and difficult and in- 
jures the plates, as the hammering on 
partly cooled plates is very apt to crystal- 
lize them. Machine flanging takes a frac- 
tion of the time, the plate is handled at the 
most suitable heat 

Further, the machine flanging results in 
iniform work, uniform in shape and also 
thinned parts such 
hammer- 


in thickness, no 
is produced by excessive 


Then the product is 


g in one place 
interchangeable and can be shipped to dis 
tant points with the assurance that it will 

The press itself, with a pair of dies in 
place is shown in Fig. 1. To the left is 


FIG. I. THE LARGE FLANGING PRESS 


of 200 tons pressure Four, so called, 
vise rams are equally spaced around the 
main table. These are used to clamp the 
work, the same as holders in drawing 
operations; they exert a pressure up to 
50 tons each. The top ram is movable 
and of 100 tons capacity 

To the extreme right in Fig. 1, in front 
of the column at the wall, is the male die 
for forming the dome shown in the 
foreground in Fig. 2 In the past, 
domes have been made in various ways 
Formerly they were made in three pieces, 
as shown in Fig. 11. Some time ago the 
top pieces were made of steel castings, 
but that shown in Fig. 11 is press work, 


made from fire-box steel The castings 


deep draws. The original plate of fire-box 
steel was 1% inches thick and 69 inches 
diameter with a 23-inch hole in the cen 
ter. The plate was heated to about 1400 
degrees, as this was found to be the most 
suitable heat. Plates previously heated 
as high as 1800 degrees were apt to draw 
thin or stretch unevenly. The hole in the 
middle of the plate is used to center it. 
In Fig. 3 is shown the method of draw- 
A is the plate cen 
punch B by the pro 
C is the die. D is the holder 
plate supported on four hydraulic holder 
rams under a pressure of 28 tons each. 
B is secured to the center ram having 
a capacity of 200 tons pressure. The 


ing up these domes 
ered on ihe :ower 


jection U 








to 
td 


puncn B is slightly tapered so as to be 
readily removable from the drawn dome, 
the taper being 1 inch in 30 inches. H 
is the upper table of the press. 


The dome shown in Fig. 2 is 30 inches 


H H { 
CZ Ulli 
SoS 7 * D_ 

B 
E E | 
| 
_ =— | 
j i F ) 


THE PRESS AND DIES FOR DOMi 


FIG. 3 


and is drawn 
The 


inches 


diameter by 25 inches high 
up to these four heats. 
flange at this about 
diameter; about halfway between crown 


sizes in 


stage is 


55 


and flange, the sides are reduced from 
1% down to 3% inch in thickness. The 
dome goes to the machine shop next, 


where it is put on a boring mill and the 
flange is turned on the edge to size and 


beveled to a calking edge. It then goes 
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Hip 
These hip sheets were of course form- 
A flanging squad 


SHEETS 


erly flanged by hand. 


for this job consists of one flanger and 
The 


four helpers. time consumed was 
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ing. It was later decided to try flanging two 
sheets at the same time. But before try- 
ing it on a steel sheet, a small pair of 
model dies was made and, using a piece 
of sheet lead, the sheet forced up to the 











FIG. 5. 








FIG. 2. 


back to the flanging machine where an- 
other heat and press operation shapes it 
to the barrel of the boiler, as shown in 
the dome in the lower left-hand corner 
of Fig. 8 





HIP SHEETS 


AND DOME 


about 10 hours. The result was not to be 
compared in quality with the machine- 
flanged plate. The first attempts at ma- 
chine flanging hip sheets were naturally 
on one sheet, the same as in hand flang- 


INSIDE 





OF HIP SHEET 


With this model it was 


the 


desired shape. 


easy to measure amount of stretch 
that had taken place at various points 
and possible to take precautions to pre- 


The 


are 


vent the plate from drawing thin. 


precautions taken in this direction 








HIP SHEETS AND FLUE SHEETS 


FIG. 4. 


plainly shown in the half-tones Figs. 2, 
4 and 5 and in the line cut Fig. 6. 

The depth of draw where the gap in 
the plate is varies from 6 to 7 inches ac- 
cording to the type of boiler the hip sheet 














rtwo 
try- 
r of 
vIeCe 
the 
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is intended for. That shown is for a 
type E.3. A. standard Atlantic type pas- 
senger engine. 

The plate is laid out as shown in Fig. 
6. The holes are punched as shown. 
The greatest strain comes of course at 
the deepest draw; that part is for a cer- 


AMERICAN MACHINIST 
and varies for the different types of boil- 
ers from 9/16 to 15/16 inch thick. 


Tuse AND Door SHEETS 


In Fig. 7 in the foreground are shown 
several piles of tube sheets. These were 


formerly hand flanged and took about 








tain distance punched with the holes five hours to finish They are made of 
fe C 
\ 
\ 
\ 
Punch ou % Punch \ 
' D0 
13 Holes 1% from edge SS 
- of sheet to pull from ae 
\ furnace 1734 17% 
\ 1 Holes about 2 Pitch j 
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FIG. 0. HIP 


meeting one another When the dies 
come together, the plate at this point of- 
fers little resistance and the metal is not 
stretched or thinned, but the plate draws 
open at the gap. 

The machine-made hip sheets are made 
in pairs. The squad consists of four men 
instead of five, and a pair of hip sheets is 
made in about half an hour, or a hip sheet 
every I5 minutes, instead of every 10 
hours. In the machine-made hip sheet 
there is about 200 pounds less miaterial 
than in the hand-made one. In Fig. 10, 
to the left, a hip sheet is shown with 
rivet holes in it ready for putting into the 
boiler. 

Fig. 4 shows a pile of hip sheets just as 
they come from the flanging machine. 
The forming of these sheets is done at 


one heat. The material is fire-box steel 


SHEET BLANK 


hire-box steel ¥% inch thick. It takes about 
30 minutes to flange them in the ima 
chine. In the background in Fig. 7 a pile 
of door sheets is shown They are also 
made of fire-box steel, but are only 5% 
inch thick 


round, the flanging is all done in the ma- 


Where the doors are oval or 


chine, but rectangular doors, as shown in 
Fig. 7, are hand flanged, as it is difficult 
with this shape of door to prevent tearing 


the plate when machine flanging 


[HROAT SHEETS 
big. 8 shows a variety of pressed shapes 
In the center is a pile of throat sheets 
Che material for these is shaped as shown 
in the line cut Fig. 9. Close to the upper 
corners at A will be seen two half-round 
When the sheet is laid in the 


dies, these notches bear against braces t 


notches. 


yrevent the plate being pul'ed by the dies 
‘hroat sheets 
took 20 hours to flange by hand; the job 


as they come together 
is now done in about 40 minutes 
The dome shown in Fig. 8 is 16 inches 


inside diameter The 


high, 30 inches 





THROAT, HIP, TUBE 














FIG. 7. 


TUBE-HIP AND DOOR SHEETS 


AND DOOR SHEETS AND DOMI 


round blank from which it was made was 
fire-box steel 64 inches diameter by 1% 
nches thick. The dome is pressed up in 
three heats, then turned on the flange and 
a final heat and press operation brings it 


to the curvature of the 


boiler barrel. The 
standard flange is 52 inches diameter fin 
ished 

In Fig. 10 are shown a hip, a throat and 
a tube sheet ready for assembling 

Figs. 11 and 12 show two views of a 
partly completed E. 3. A. standard Atlan 
tic type passenger engine. In Fig. 11 the 
old-style three-piece dome is shown, also 
the position of the hip sheet where it joins 
the roof sheet 

In Fig. 12 the position of the throat 
[his is a rather uncom- 


It shows the roof-sheet boxes 


sheet is shown. 
mon view. 
and back head channels for fastening the 
head stays 


Fig. 13 shows a pile of dies in the yard. 








2 


On either side may be seen the supports 
for the overhead crane. At the back is the 


boiler shop, which has a swinging door 
clear across the end to permit the travel- 
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“Had it out! What does he mean? Is 
it a little dinky tool they put on a hand- 
car to bend angle irons and such stuff?” 
I thought; and then said: 





ing crane to run out into the yard for dies “You had it out? Then you can tell 
or material me how they keep the plates from buck- 
[he average time necessary to build a_ ling?” 
locomotive boiler in this shop is 15 days, “That’s easy. They have springs be- 
and for a new type about 30 days. hind them.” 
h 35 
<9"> \ 
Co rae 
Ho A 
Throat \ > 
’ %- a 
} 
° 
17 
2 \ 50" ~ 
Holes Lig from edge 
of sheet to pull from . 
furnace “ 
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FIG, ¢ 


THROAT-SHEET BLANK 








FIG. I0. 


A funny thing happened the morning 
after I arrived in Altoona. The after- 
noon before I had obtained my pass to 
visit the Juniata shops. Before going fur- 
ther, I may say I am not very familiar 
with railroad terms. When I came down 
to breakfast I sat at the same table with 
a man who subsequently turned out to be 
a locomotive engineer. 

“How far is it to the Juniata shops?” I 
inquired 

“About ten or 
he replied. 
out there to 


fifteen minutes in the 
trolley,” 
“I’m going see the flanging 
machine,” I remarked. 
“Oh, you mean the flanger; we don’t 
call it a flanging machine. I had it out 


last winter.” 


TUBE-HIP AND THROAT SHEETS, STANDARD ATLANTIC TYPE PASSENGER ENGINE 


“Just like any other drawing operation,” 


I ventured, “the same as drawing up a 
can lid, for instance.” 

“T don’t know nothin’ about 
but it just scrapes the ice and snow about 


an inch and a half below the tops of the 


‘can lids,’ 


flanges. When the pressure gets too great 
the springs behind the plates give ‘em a 
chance to relieve ‘emselves,” said he, eye- 
ing me as though I was a mild lunatic 
He was talking of some kind of a snow 
plow while I was thinking of the boiler- 
plate flanger. I didn’t offer any explan- 
ation, but I 


ways at me several times during break- 


caught him glancing side- 


fast, as though he expected me to break 


out again. 
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Credit Where It Is Due 


By I. B. Ricu 


Al Freeman, one of my shopmates, in- 
vented a new valve motion some years 
ago. It was an arrangement that located 
itself almost anywhere between the ec- 
centric and the valve, and which gave the 
valve a wonderful movement. He said 
“twas all in the dwell of the valve.” 

’Twas rather ingenious on the whole, 
for with a little gear or two he made the 
valve forget all about the eccentric that 
was driving it and move just as he wanted 
it to do. 

This “dwell” necessitated a quick move- 
ment at other parts of the travel to make 
up for lost time, and prevent getting left 
altogether, but only gave him just what 
he wanted—opened the valve like a shot 
and closed it in about the same way. The 
“dwell” kept it open until the proper time 
for closing, and then it shut with a bang. 

First one he made was put on a loco- 
this he took 
as she was. If 


motive, and before doing 
cards from the engine just 
you're familiar with locomotive cards, you 
know they look more like a sweet potato 
than anything else. So he was delighted 
to find he could get that acme of indica- 
The coal he saved 


tion, “a Corliss card.” 


(on paper) would run the road for sev- 


eral weeks, but, of course, all inventors 


are enthusiastic 
SavInG CAME IN 


WHERE THE 


As a matter of fact he did save a little 
fuel. We couldn't find a loophole in the 
reports, and had just about concluded to 
admit that he might know a thing or two 
in the valve-gear line, when it broke 
down. No fault of the gear, but a tooth 
in the pinion got discouraged and struck, 
so the whole thing called a lockout. 

While ‘twas being fixed the engine ran 
with the regular link, and we naturally 
wondered how much the record 
would jump. Well, it didn’t jump at all— 
couldn’t tell any difference without chas- 
ing decimals to the fourth place, and that 
Yet there was 
the 


coal 


doesn’t pay in such a case. 
a saving over the engine before 
change. 

Finally one of us woke up to the fact 
that in applying the new valve gear he 
had also used a new cylinder and valve. 
The valve was long, really two valves, one 
for each end of the cylinder. This made 
a long steam chest and the ports 
short and straight into the cylinder; here 

the 
Short, direct 


reduction in 


were 


was evidently the cause of saving 
rather than the valve gear. 
ports, with a consequent 
clearance made the difference, and we had 
been giving the credit all to that “dwell” 
of the 

There’s many another case where we 
fool ourselves and others by making more 
than one change at a time, and giving 


credit to the wrong thing 


valve. 
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INTERIOR VIEW OF PARTLY FINISHED BOILER 

















THE DIES AND THE END ¢ THE BOILER SHOP 
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Making a Dial Measuring Machine 


The Growth of the Idea, the Details of Construction 
and the Method of Using This Type of Instrument 


BY OSCAR m. PERRIGO. 





There has never been a time in the his served their day and generation,” and Mave IN LATHE-BED FoRM 

tory of mechanical operations when accur- were a great improvement upon the for- As will be seen by the first three figur 
ate workmanship was in as general or as_ mer appliances for the purpose the machine is in the general form of 
urgent demand as at present. Much of lathe, with a bed A of rectangular, b 
the work which, even ten years ago, was THE ADVENT OF THE MICROMETER form, 4% inches wide, 5 inches deep a 
classed as accurate, the fitting of which The continued and ever increasing de- 24 inches long. The sides, top and b 
was considered almost perfect, would now mand for accuracy brought us the mi- tom are of a uniform thickness of 

be condemned by a large majority of in crometer, the pride of every good machin- inch. The side members are tied by tw 
spectors. There were, of’ course, accur ist and practically indispensable to the cross braces aa, 4 inch thick. The t 


ate workmen, and accurate work, because toolmaker, while likewise a necessity to member is slotted to receive the holding 
for many years the necessity for accuracy the inspector. Plug and ring gages, limit down bolts of the headstock and tailst 


( 


had existed, but only to.a comparatively gages, and a large varie tv of similar tools and the bottom member is slotted between 


limited extent and confined principally to have been supplied, both for the workman the ends and cross braces. This design 

a few classes of work. and the inspector, but the micrometer for the purpose of equalizing strains 
The introduction of interchangeable _ still holds its plac: much as possible. The bed is papeere 

work almost revolutionized conditions in The successful us f the micrometer on three points by adjustable screws b/ 

many respects, particularly as regards ac r any similar gage requires ability, ex the two former passing through the front 

curacy of work. Now more than ever perience and careful handling. It is not support B, under the headstock, and t 


there is an increasing demand, and a_ always the best tool to put in the hands latter through the tail-end support | 
broadening of the scope where accuraté 
work is considered necessary. With this 
demand came, as a matter of natural 
course, the necessity for better tools for 
measurement and inspection 

In a Boston shop, in 1866, there was 





made a lot of dial gages, so called, al 





though more properly, measuring ma 














chines. They were of a vertical type, : D 

about six inches high, the frame, by its = : 
form, reminding one of a diminutive 

steam hammer. A vertical plunger had 

attached to it a very small chain of the 5 

form used in early watches, called the = 
“chain and fusee system.” The opposite = 








end of this chain was attached to a small 
cylinder, whose shaft carried an index 
pointer traveling over a dial about the 





size of a gentleman’s watch dial, and 
graduated in one hundred divisions, each 


FRONT OF DIAL MEASURING MACHINE 


revolution of the pointer representing a of the employees of a large inspecting Each is fixed to the under side of the bed 

plunger movement of a tenth of an inch room in which great numbers of duplicate A by screws, as shown. 

A spiral spring kept the chain always parts must be inspected for very accurate The headstock D and the tailstock E 

taut. This device was considered fine work; not only because it will not bear are fitted to V-surfaces of 45 degrees 

piece of mechanism. ‘areless handling, but because it is too angle, and % inch wide at the front and 
A small caliper gage, having a system slow. The limit gage can be often used, back, and the same width at each side on 

of multiplying levers, was supposed to di but this only tells us what pieces to pass the horizontal surface of the bed The 


vide an inch into twenty-five hundred and what ones to reject; it does not tell headstock is clamped in a fixed position 


parts. For convenience, in shop parlance the amount of the variation by the T-head bolt, as shown, and the 
me of these was called “the five hundred To meet these conditions the measur-_ tailstock by a similar bolt, whose nut is 
gage’”’ and the other “the twenty-five hun ing machine herein illustrated and de provided with an operating handle, pro 
dred gage,” the former being used for scribed was designed and built, and later jecting to the rear so as to be out of the 
lengths, exclusively, and the latter for d improved. It is very successfully used, way of the operator 

ameters of watch work. It is very doubt- even by comparatively inexperienced op- The headstock D is 6 inches long, and 
ful if either of these gages was rrect, erators the center of the spindle is 3 inches 
as there wet veral nditions which In the accompanying illustrations, Fig. above the bed. The spindle F is 5 inch 
rendered their accuracv almost impossi 1 is a front; Fig. 2 a head-end, and Fig n diameter, accurately ground, and fitted 
ble; certain it is that the caliper gage, 3a tail-end elevation. Fig. 4 is a vertical in split bushings ff, which are in turn 
with its jaws in the form of the black section through the dial case, showing the fitted to taper, tapped holes in the head 
smith’s “pick-up” tongs and its system of yperative mechanism of the headstock. stock housings This construction in 
multiplying levers, ild not measure a Fig. 5 is a plan view of the same, and Fig. sures not only a good fit, but correct 
curately when applied to nsiderably 6 is a section through the tail spindle, alinement at all times. Fixed to the head 


varving diameter However oe showing its related part stock between the front and rear sIng’s 
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which supports the dial 
nd forms a space which 


the bracket G, 


contains the op 


erative mechanism for actuating the index 
m 
[his mechanism is shown in detail in 


vertical section in Fig. 4, and in plan 
n Fig. 5, 
ding spindle, two cylinders and a seg 
ent, all connected by two pairs of steel 
0.004 thick and 
The members of 
one 


and consists essentially of a 


ribbons, from 0.003 to 
from 0.10 to 0.12 wide 
each pair are end to the 
vlinder and wound partially around it, 
opposite directions, and the free ends 


re adjustably 


fixed at 


‘onnected with the sliding 


. - 
pindle or the segment, as the case may 


How THE INDEX ARM WorkKS 
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fixed 
The 
the 
end 


way around the cylinder H, and are 


to it by being pinned and soldered 
free end of 
spindle by the screw 
of the 
the adjustable block / 
place by the clamping screw / 
Tor 


The cylinder \ 


ribbon is fixed to 


one 
while the free 
s similarly fixed to 


other ribbon 


which is held in 
This pro 
vides keeping these ribbons always 
taut. 


two steel ribbons 


is provided with 
similar to those on the 


cylinder H, and similarly connected, ex 


cept that their inner ends pass each other, 
thereby adapting this cylinder to make a 
complete revolution. The inner 
fastened in 
exact depth of the thickness 
so that, 


complete revoluti 


also a sl ght depressi nm, tl 
f the ribl 
as the cylinde r ‘tated through 
mn, the inner end of 


the ribbon, where it is fastened, will pr 











In applying this principle of transmit luce no enlargement of diameter of the 
y vlinder, which would affect the accuracy 
~ . ‘ 
the measurement. | iter ends I 
> se ribbons at ttacl to tl ljust 
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ng the movement of the m spindle t g arms OQ byas A W Each 
the index arm, the construction is as fol f these arms is at ied to t segment 
ws: A portion of the sliding spindl J by a screw and Di t ind is 
cut away, leaving a flat surface 0.3 provided with adjusting screw 1g, by 
wide Separated from this suria b vhich the tension steel ribb 
} / 7 j ; t P ‘ ] 
005 is the cylinder //, formed up tained | the p f the lex 
shaft having upper and lower pivot bea n ljusted ( ed proper 
gs Cc structed similar to t] ( tion ft e€ gra s I lial 
vatch, passing through hardened t 
h, and their points resting against 1 LON . HE | N 
ed plugs it, these being analog low g of f f 
e “open jewel” and “end stone f nde s of t t 
vatch [These bearing surfaces, as well t of the cylind while t r¢ 
the surface of the cylinder, ig is similar, e% ting that 
ind and lapped very accurately and s thrust plug, as f t 
ted that the lost mot pward t gh tl t to 
teral directi d ery slig 1 eive the index 
a Th sing wl 
As the sliding ement of the spindl part f S g 
ily a tenth of ; 1, the inne ids s formed tegral w ( } 
? the cf ] ribb p ¢ les t} } lf ishes S ) - = ) 


| sing d by piat x 
W i ( pport f the pper 
bear ng 1 tnes i7ts il S 1 the 
plate S t 9 t g sting 
ipon it ! g is s ) t ker 
than the index arm P, which is so located 
that the upp irfaces of both a on 
the same level, the graduated i of the 
index arm swinging as closely to the in 
sid t the ¥ luated ne ossible 
Both the ring nd the plate S are held 
1! »] ) t r% U rop Cc ired 
to the plate R by twelve screws lhe in- 
dex arm ed to t ft of the 
vlinder N b ins of a hub vhich is 
“staked” into t arm and torced upon 
the shaft lex ar yreferably 
m I t WwW 1 tl it 
whe f its g 10men- 
tun St wing p yroper 
g t ma s used 
mey ‘ erator 

¢ 2 

oO f ugh 


vi t idius 
nde forn shaft 
dex mse 
( f t he cyl nakes 
( lution, wl pindle 


rear 
‘lamp 
collar Jt purpose t I e the 
spindle forw to the limit of its travel 


seen 


\ ‘ slides 
Ww 4 ‘ 
vu ight- 
| 
I t K t rt 
‘ 1] ne 
} ¢ 4 , he 


I 1 of t is 
, | ; 
e 
‘ ‘ 
la ‘ ‘indle 
} o ; + the 
mes te 
, the in 
, 
x posit fter its 








relation to the dial graduation has been 


set by the adjusting screws gq 
I and 3, the 


Referring to Figs tailstock 


E will be seen to be somewhat like the 
tailstock of a lathe, with the difference 
that its spindle F* slides in split bush- 


to 
sure a good fit and correct alinement; and 


ings tapped into taper holes, so as in- 
hat no means is provided for clamping 
it. Both the head spindle F and the tail 
spindle F* are drilled and taper reamed 
for centers, which are very carefully fitted, 
their front ends turned down to an eighth 
of an and the 
as nearly 
absolute right angles to the center line as 
possible. 

Instead of there thumb knob 
formed on the rear end of the tail spindle, 
it is drilled and reamed and a plunger F* 
fitted to it. 
turned 


inch diameter, hardened, 


face very carefully lapped to 


being a 


The end of this plunger is 
to accommodate a 
helical spring F*, whose movement is lim- 
ited by a pin f* working in a slot in the 
spindle. The of this construc- 
tion is to relieve any undue pressure from 


down so as 


purpose 


the hand of the operator when using the 
machine. The spindle is provided with a 
clamp F*, secured by a screw f*, and in 
its lower end is fixed a rod f*, which slides 
freely through a hole in the tailstock, for 
the 


purpose of preventing the spindle 
from rotating The limit of forward 


travel of the spindle is regulated by the 
screw f*, tapped through the clamp F* 


How Ir Is Usep 
In the use of this device, it is necessary 
to set the two measuring points (or 


“centers”) at a distance apart of some- 
what less than a tenth of an inch short of 
the article to be measured, a fixed length, 
or an adjustable rod, made for that purpose 
In doing this, the tail spindle is pushed 
forward until stopped by the screw f. In 
practice the adjustment should 
made that when an article of the exact 
dimension is placed between the measur- 
ing points and the tail spindle forced for- 
ward to the limit permitted by the screw 
f*, the index arm P will stand exactly at 
zero. Then when any article measures too 
short the index arm will stand to the left 
of zero, and when too long, it will stand 
to the right of it. This renders reading 
quick and certain. 


be so 


This is its principal 
use as a testing machine in the inspecting 
room, and the regular graduations, as 
shown on the ring T are as well adapted 
for it as though they were made to the 
right and left of zero, while it 
adapted for tool-room work. 
Specially 


is better 
constructed rests of proper 
form should be fixed to the bed for sup- 
porting many kinds of to 
measured, and as little strain as possible 


articles be 
should be put upon the measuring points 
or centers 

In use the article is placed between the 
measuring points with the left hand; with 
the right at the knob F*, the tail spindle 


is forced forward until stopped by the 
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peing ol 


screw f The spring F* g greater 
resistance than the spring AK, the main 
spindle F is forced back, and the index 
arm P. actuated by the operating mechan- 
ism heretofore described, indicates the ex 
act dimension desired 

When this tailstock was first con 


structed, the spindle was made solid with 


a knob formed on its rear end similar to 
that on the headstock spindle It was 
soon found, however, that the varying 


pressure of the hand of the operator ren- 
dered the the 
sliding plunger and spring were adopted, 


machine unreliable; hence 


which corrected the difficulty 
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well known that India rubber is 


It is 
largely adulterated in the process of man 
ufacture. but it has been hitherto sup 


posed that the rubber was absolutely pur 
it left Brazil. This, however, 

writer in Smith’s Weekly points out, is 
the Brazilian 
“It is with the darke: 
or inferior he says, “that the 
Indians mostly try their tricks. Wher 
they tap the raw material from the trees 
a good fire and a larg: 


when 


a mistake, for natives art 
experts in faking 


rubbers,” 


they have ready 
bamboo rod standing on two trestles o1 
either side of the fire. Then they begin 
the rubber juice drop oyer 


letting raw 
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FIG. 5 Plan of Headstock Mechanism 
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FIG. 6 Enlarged Section of Tail Spindle 


DETAILS OF THE DIAI 


With this machine an expert operator 


can measure such articles as small ma- 
chine parts almost as fast as they can be 
picked up and laid down, easily separating 
them into those that are close enough to 
the required dimension to pass inspection, 
those which are too small or too large to 
and those 


rected so as to be useful. 


be useful which may be cor- 


For this and many similar purposes this 
machine was very successful, while as a 
bench the tool 
room, one of them not only proved very 
convenient and quick, but very accurate 


measuring machine in 


and reliable 


the center of the bamboo pole, which they 
slowly turn over the fire. They grind up 
corn or any white cereal to the fineness of 
flour, and, while two Indians are turning 
the bamboo over the fire, a third is busy 
sprinkling the flour over the inferior rub- 
ber, which at the finish turns out exactly 
like the finest quantity of ‘white.’ ”—J/n- 


dian Textile Journal. 





Rubber is made into hams by dipping a 
paddle into the sap and drying it slowly 
While it is still “tacky” 
The next 


in wood smoke. 
adulterants are sprinkled on it 
them 


coat covers 
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Making a Six-throw Crank-shaft 
Out of a Solid Bar 


By Joun L. Bocert 


The year 1908 promises to be a great 
year among motor builders for six-cylin- 
der engines, and for that reason very many 
concerns will be seriously considering the 
juestion of how best to make a six-throw 
rank-shaft. Unlike a four-throw or two- 
throw crank-shaft, whose crank-pins and 
bearings lie in one plane, a three-throw 
or six-throw crank-shaft forging must be 
twisted to obtain the necessary 120-degre: 
angular advance of each crank over its 
Six-throw  crank- 


following neighbor. 


hafts are being successfully drop forged, 
ut they require expensive .acilities in the 
way of heavy drop hammers, powerful 
trimming presses and care in the frequent 


20 Revs.per minute, 


5.60 
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MAKING A SIX-THROW 


reheating of the forging before it is fin 
ished. Without careful and frequent re- 
heating the forging is liable to fail in the 
most unexpected manner. 

There are a number of first-class con- 
cerns in this country whose drop forgings 
leave little to be desired, but the prelimi- 
nary expense for break-down, trimming 
and finishing dies is very great, costing 
many hundreds of dollars for a single size 
of six-throw crank-shaft. If a motor buil- 
der contemplated making less than 50 
motors with six cylinders in any given 
year, the “die cost” of each crank-shaft 
forging before an hour’s work had been 
exceed $10 per 
make 


expended might easily 
crank-shaft. Motor builders who 
several sizes of engine, some two-cylinder, 
some three-cylinder, many four-cylinder 
and a few six-cylinder, cannot economi- 
cally use drop-forged six-throw crank- 
shafts, but must resort to the hand-forged 
slab, cutting out the metal between the 
crank-arms and turning the pins and bear- 
ings from square to round. 


Cost oF Dies 
Even so, if a concern contemplates mak- 
ing less than 25 of any one size of six- 
throw crank-shaft, this process is much 
cheaper than drop forging. In drop forg- 
ing there is one serious danger always to 
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be faced: an expensive set of dies may 
crack at the very first blow of the ham- 
mer, and if the dies are made soft enough 
to insure against such a contingency, the 
skin of the dies stretches until the forg- 
ings increase too much in weight and in 
A die cost of $20 per forg- 
done is 


all dimensions 


ing before work has been 


any 
utterly uneconomical, and yet such a die 


cost would obtain in very many cases if 


lots were limited to, say, 25 forgings. This 


. 
is true in general, but subject to individ- 


ual exceptions 


A Nove, CRANK-SHAFT 


Last winter the writer designed a small 


six-throw crank-shaft, a drawing of which 
is here reproduced, and sent blue prints to 
many of the principal automobile makers 
known Darracq 


in Europe The well 





AMOUNT OF METAL REMOVED 
The number of cubic inches of metal m 
a solid bar 534 inches in diameter and 44 
inches long is 1150, as bar sizes usually 
have a small excess over standard diam- 
The number of cubic inches of ma- 


eters. 

terial that must be cut out of this solid 
bar to leave the crank-shaft with just 
enough excess of material for a finish grind 
is 895, as the cubical content of all the 
crank-disks, crank-pins and main bear 


ings is 255 cubic inches. It’s a poor lathe 


that will not remove 5 cubic inches of 


good ordinary open-hearth machinery 
steel per minute, using any first-class 
high speed tool steel, continuous cutting; 


and thoroughly modern crank-shaft lathes 


will remove 20 to 30 cubic inches of 0.35 


per cent. carbon open-hearth machinery 


steel, continuous cutting 


mind that 

















CRANK-SHAFT FROM 
ment no engineering defense on the writ- 
ers part is necessary. However, it may 
be worth while to point out that the crank 
arms, being circular disks, are free from 
centrifugal components; and because they 
may be made much thinner than it would 
rectangular-section 
longer 


make a 


possible to 


be safe to 
crank-arm, it is 
bearing surfaces on the same length of 
crank-shaft. Ball-bearing 
easily be mounted on any one of the many 


get 
raceways might 


crank-disks at a small expense. 


A Low-cost CRANK-SHAFT 
We come now to the cost of manufac- 
ture, for this article was written simply 


to point out how cheaply a six-throw 
crank-shaft might be made by a shop 
without steam hammer, drop hammer, 


forge, press or any of the other accesso- 
ries of a first-class blacksmith shop. In 
fact, but a powerful 
lathe, is absolutely The bar 
of steel is 44 inches long, and weighs 330 
Now if this 534 bar is of 
the same grade of open-hearth steel as is 
usually put into the best grade of drop 
forgings, it will cost $0.90, say $10. You 
will have to pay 6 cents per pound for 
3% per cent. nickel steel, so that this bar 
cost 


one machine tool, 


necessary 


pounds. inch 


of steel, if of such material, will 


about $20 


Company, of France, adopted it for its Of course it must be borne in 
six-cylinder cars, and with such indorse- when the crank-shaft is revolving around 
\ 
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THE SOLID 


the axes of its crank-pins, it is not a case 
of continuous cutting, but a case of cut 
ting metal part of the time and air the 
rest. For that and because the 
parting cuts or cross-feed 


the different crank-disks cannot be taken 


reason, 
cuts close to 
as coarse as the turning cuts, it is impos 
sible to hope t 
removal indicated by the above figures 
Nevertheless, at $5 per day lathe 
and operative, it would be economical to 


) realize the speed of stock 
for a 


spend two whole days digging the metal 
out of the solid bar, as shown, in prefer 
hundreds of dol 
drop-forge dies 


ence to investing some 
lars im expensiv: 

It ought to be possible to bring the six 
throw crank-shaft to the 
chine with but an excess of 1/32 inch all 
over its pins and bearings, at a not 


the ma- 


grinding ma 
cost 
to exceed in the size shown $20, 
terial being first-class 0.35 per cent. car 
bon machine steel, acid open hearth 





The foreign trade of the United States 
for the eleven months ended May 31 for 
the first the $3,000,000,000 
mark in such a period and exceeded by 
$320,351,760 the total for the correspond 
ing months of the prior fiscal year 


time passed 





The Boston subway cost $2,500,000 per 
mile. 
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The Patternmaking of a Loco- 
motive Cylinder 


By Jno. W. WoLFENDEN 


In taking up the patternmaking of a 
locomotive cylinder, as I wish to treat it 
quite fully, I will begin with the 
itself 
their 
core prints and then make the core boxes. 
However, it is of 
our last pattern I had three or 


pattern 
All patternmakers generally make 


pattern first, with the necessary 


just a matter choice. 


In making 
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drag, the body of the cylinder, including 
the top half of the barrel, is in the cheek 
and the lower half of the barrel is in the 
cope. In other words, the cylinder is cast 
upside down. We always use a special flask 
(made of iron) for our cylinder patterns 

I have endeavored to make the drawing 
of the cylinder as plain as possible, leav- 
ing off lugs and ribs, so that the reader 
will be enabled to understand better the 
internal arrangement of the steam and ex- 
We will take up the core 
boxes first and explain their construction. 


haust passages 


Figs. 5 and 6 are views of the steam-sup- 
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with his trowel. The pieces C and D 
form the neck of the core, which cuts 
through the saddle and steam-pipe seat 
or boss 

The core box for the exhaust-passage core, 
simple and needs 
its 


Figs. 7 and 8, is 
no to 
The core is made in halves and pasted 
together. It runs from the opening C to D 
Fig. 1 
the admission-port cores, Figs. 9 and 10, 
also AA of Fig. 4, we have something a 
little difficult Because 
the center line of the valve seat is off the 


very 


illustration show construction 


Coming now to the core box for 
handle. 


more to 
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four core boxes made before starting the ply passage core, which runs from opening center of the bore of the cylinder, it be- 
pattern A, Fig. 1, to the openings BB, Fig. 1, comes necessary to make a box for each 
Referring to the illustrations, Figs. 1 branching out over the exhaust-passage end. The manner of making this box is 


which is 
a front view, J is the exhaust-pipe seat, K 


to 4 show the pattern. In Fig. 2, 


is the steam-pipe seat, H is the saddle 


is the valve seat. The round 
the if the 


Other parts will be named 


flange and / 


part is called barrel cylinder 


is we proceed 
with the description 
The manner of molding as practised by 


our foundry foreman, which I believe is 


universally followed by other foundries 


over the country, is to cast the cylinder 


with the saddle flange down, using a three- 


part flask. The saddle flange is in the 


core, between points E and F, Fig. 2. This 
the at this 
point and then runs along parallel with 


core straddles exhaust core 


said core on both sides until it reaches the 
valve seat 


and emerges at the points B B. 


Fig. 15 is a perspective view of the core 
box for this core, showing the loose pieces 
removed and in a position on the drawing 
so that anyone will readily see their posi- 


tion when on the core box. 


Che part of the core coming between 
the pieces A and B is straight. The core- 
maker strikes it off and smooths it up 


The piece A is shaped 
corner. It is 
The 
portion of the core between this piece and 
the point E is struck off with a strike, see 
D. The surface of this 
conforms outside circle of 
For the outside 
round corner, between points E and F, I 
make a‘strike such as is illustrated by C. 
It will be noticed that on the front part 
of the box at the point F there is a groove. 
4 inch deep snd % inch 


shown in Fig. 16 
the 
held in place by dowels, as shown. 


form inside round 


t 
oO 


piece concave 
strike to the 
the core at this point 


[This is about 
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le and extends across the front face of 
box. This groove is concentric with 
circular part of the box as it is turned 
when the end of the box is turned 
[he tongue on the strike fits in this 
Che flat part of the strike comes 

nst the front part of the box and the 
gue runs in the circular groove. This 
kes uniform and true round corner 


part of the 


FIG 


FIG. 7 





FIG. 9 
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Until recently we had been letting the Figs. 13 and 14 1 its position at G, 
coremaker do the rounding of this corner Fig. 2. Figs and 12 show what we 
“by his eye.” The results were not of term the bed-plat: I I do not think 
the best As I had a desire to have this’. that it Is nec iry illustrate this core 
end of the core uniformly rounded both box, but will explain how it is made. The 
ways, I got up-the strike which I have part f and B made separately and 
just described pasted o1 Wi ese parts removed, it 

Fig. 17 is the core box for lightening’ will be noticed that th ver surface of 
Ip the casting at th, utsid ind under é yr is traio with the exception »f 

valve seat Che is shown by ‘ ! mart and the 
} 
| 
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main body [he piece that forms this 
gap is put in loose in the box. The box 


out or recessed in the sides to 


hold it in the right place. This piece has 


two openings cut through it, which form 
the openings through the back wall of the 
cylinder, and also connect the print part of 


the core with the main body. Necessarily 
in two pieces; the top half is 
lifted off the 
A and B removed, 


it has to be 
before the box is 
With the parts 
as stated, it will be apparent that this will 
be the As 


the sides are straight, the next thing to do 


removed 


open or top side of the box 


is to shape out the bottom and forward 
ends of the box to conform to the shape 
of the core The last thing done is to 
build up a form to the shape of the out- 


side of the steam-supply and exhaust pas 
sages and place it in its proper position 
in this box. It is then complete. 

~\ 
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Fit I7. ANOTHER CORE BOX 
In the case of the round core, some pre 


fer to make it of loam on a core barrel 
Our foundry foreman prefers, however, to 
make it m a half-round box, using a cast- 
iron skeleton for stiffening the 
let offer a 


to those who hi 


core. 


In conclusion me word of 


advice ive never had much 


along this lin Study your 


experience 


crawings well, and get the entire con 


struction of the cylinder firmly fixed in 


your mind, so that you can see with your 


mind’s eye every nook and corner of the 
casting before it 1s cast Che greatest 
difficulty lies in getting the cores of the 


proper size and shape, so that there will 
be the proper thickness of metal between 
them ae 

According to a bulletin of the United 
States Geological Survey, tungsten to the 
value of $393,667 was produced last year 
in the United States, 
facture of steel for high-speed tools. 


for use in the manu- 
The 
per 
pound in 1905 to 60 cents per pound in the 


price has advanced from 30. =«6cents 


Large deposits of tung- 
Australia, and a 


spring of 1907 
sten have been found in 
special investigation has been commenced 
in this country with a view to locating 


further deposits here 
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Tools for Manufacturing a Loco- 
Yoke 


motive Bell 


By L. E 


SALMON 


ae a 
[The accompanying line 


bell yoke and the fix- 


ngravings 
show a ‘omotive 
1 in machining it. 
the 


ture and small tools us« 

At the time 
mly machine tool that could be spared 
old lathe of 
‘ourse, determined the general of 
[he fixture was also expected 
of bell yoke, from the 


the fixture was made 


was an Sherman This, 
design 
the device 
to take 
smallest to the 
ject clear | 
f the old 
of the fixture and 


voke is shown by Fig. 1 


any size 
To make the sub- 
lescription 


them, and 


largest. 


will Give a brief 


way of machining 


1 


then its working. “he 


In the old way, 


when a man got a lot of bell yokes to 
work up, he started by laying out the 
hree holes, the two in the arms for the 


for the bell 


the center one 


Then he would take them to a lathe, 





stem 
it a drill in the spindle and drill them 
> 
-™ M4 
FIG. I. A 
yn centers. He would then run an alin- 
ng reamer through the holes in the two 


‘ke on a long arbor on 
facing cutter and hold the 
his cutter by means of the 


arms, put the y 
which was a 


\ ‘ke against t 


carriage of the lathe, until, after numer- 
ous trials and measurings, he had taken 
off sufficient stock. The yoke would then 
be reversed n the arbor and the ypera 
tion repeated on the other arm. Next, he 





would take the yokes to a drill press and 





studs in a double 
Here the center hole 


swing them from two 


angle iron or knee 


was drilled and reamed and the face 
squared up Then it was turned up and 
the hub faced off with a counterbore. The 


result was that sometimes they came good 


enough to use and sometimes they were 
ut. The latter was especially true of the 
workman who happened to run into a 
large blow-hole 

It will be noticed that the fixture, Figs. 
2-4, is made on the principle of a turret, 
which fits 

The four 
Fig. 6, 


revolving on a hub M, Fig. 2, 
in the cross slide of the lathe. 
holes mm in the are 


m mi base, 


ol-steel bushings. 


fitted with tempered t 
They are drilled on a circle 90 degrees 
apart, and have taper holes which receive 
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15, 
the spring lock Fig. 4, located 

the upper part of the fixture. This hold 
he bell yoke so as always to secure a per 


pin ?, 


' 


while drilling and millins 
while the T-slot 
This bol 


firmly t 


fect alinement, 


the holes and faces; 
the base receives a bolt head 
is used to clamp the two parts 
gether 


The plates 4 A, 


bushings C C fit into, were made to swins 


Fig. 3, which the dr 
on the 
but not so that by removing the 
slip dowel pins bb, they will fall dow: 
out of the way while milling the two end 


tap bolt x (a bearing is provid 


shown), 


hubs. They are replaced to drill by. 


The three screws {ff are 


to support the yoke and take the pressure 


square-head 


f the two clamping straps hh. In order 
to accommodate larger sizes it will be 
noticed that there are three more hol 


farther out, but in the same relat 
After the first y yke is set to the 


hight, these screws do not nee 1 to 


cog 
& S58: 


position 
proper 


be moved while working on pieces of the 


same size. 


The two nurled hand screws e ¢, Fig. 3, 
34 
2% 
f 
n-287—a 1 


BELL YOKE 


V-shaped hous- 
ings in front, which in turn regulate the 
hight of 


tral with the spindle of the lathe. 


The V’s are cen 
It will 
be seen that the nurled hand screws not 
only press the yoke into the V’s, but also 
take the strain off the straps when boring 
and reaming the large hole in the hub 


the end hubs 


12 inclusive show the tools used 
with 


Figs. 7 
the fixture, with the 
exception of a 11/16-inch twist drill and 
a 2-inch flat drill, both of 
steel. The cutter holder, Fig. 9, screws 
on to the nose of the lathe spindle, while 
the facing cutter, Fig 
ot 


also 


in connection 


high-speed 


10, screws into the 
cutter holder The 
holder is bored to receive a No 4 
Morse standard taper-drill shank. Neither 
the cutter nor the cutter holder has to be 
removed when not in use, all the other 
tools fitting into the socket. The cutter is 
made of steel with 


other end this 


inserted 
T he 


in their places by 


machine 


teeth of high-speed steel, aS shown. 
blades are held firmly 
the taper pins 

When the fixture is in use, the bell yoke 
is slipped under the straps Ah, Fig. 3, up 
into the V’s. This insures the two arm 
hubs coming in line with the spindle. The 
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rge center hub is then brought to the 
Id me hight by a surface gage, and the 5) ae 
% ree screws fff are screwed up until 
- hey just support the yoke at the required 
ght. Next the two hand screws are = wae. a = =3 
Ld an 
J rought to bear hard against the back of Slide of Lathe FIG.7 Rose Rit 
t yoke. The straps are tightened down ) ; 3 
nd the part is ready for machining. When 
. inging castings after the first one has 
- en set, it is only necessary to loosen th 
I straps and one hand screw. The other 
a e acts as a stop to put the yoke against NW 
wv secure the correct position. WN 
[he first operation is to slip down tl — 
two bushings and plates, face off the out S a= FIG, 9 Cutter and 7 Holder fit to Spindle 
.. ‘ f Lat and No. 4 D Shank 
ire le of all three hubs to dimensions, bor: 
re { ream the holes in the end hubs and fr | a 
ler then machine the hole in the center hub, - \ , 
which is reamed with the taper reamer, | ' \ y 
Fig. 8 The stop is properly set to sav \ ; SS. 
ryings. When this is done the boring a 
h and cutter are put in and the inside iene d ' 
to face of the center hub cleaned up. The 
he mall radius is made at the same time 
When the reamer and bar cutter are in —— = i] 
3, se, the bushing d is, of course, removed FIG. 6 lie Ba a eT 
[The three bushings, d and cc are only FIG.12 Bar Cutter FIG. 11 1 Bar 
ed for drilling No. 4 Morse Taper St 
The dimensions to which the yoke is OOLS FOR MACHINING A LOCOMOTIVE BI KI 
milled are determined by stops on the bed 
f the lathe There was at first a slight 
loubt in the minds of some of my com- 
panions about the holes in the arms linthg 
ip properly. It was, however, demon 
strated that they lid line up We got 
nly one bad one ised by a big blow 
hole. That one was out of line 1/64-inch 
from arm to arm 
The quickest time made with this fix 
ture was one bell yoke finished every 34 
minutes, against 1 hour and 30 minutes 
the old way. This included changing and 
s measuring. Of course, changing does not 
he take much time, for, after the first one is 
n et, stops locate the others 
ill 
FIG. 2 
ot 
sO 
1g 
od os 
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Practical Letters From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 





Sectional Sub-press Punch No. 6 temper, best P. D. steel, annealed. | It is secured by flat-head screws [ and 

‘ l-ach piece is secured from the bottom by adjusted by nuts from the bottom of the 

and Die screws and two steady pins between, ist-iron holder. Between the stripper 

cease hardened and ground all over. It will be and the holder are placed 13 helical springs 

[he accompanying sketch shows a sec-_ noticed that two small holes are drilled J to keep the stripper at the proper hight 
tional sub-press die very interesting be- in the center of the screw holes; these are and with the proper resistance. 

cause of the fact that it can be used for to transfer the screw holes of the sections, The cast-iron holder K, Fig. 3, is planed 

many different sizes and shapes by chang- after having been hardened and ground, on the bottom and across the three bosses 

ing different sections on the same punch to the cast-iron holder when assembling [he three holes for the sub-press pins are 

and die holder. The sketch, Fig. 1, shows Each section is reinforced on the outer drilled, reamed and counterbored with the 

a sheet-steel box built up of different- side by set-screws F F die block after the punch and die are as- 

shaped strips, as shown in the details. Two piercing punches G are hardened sembled, with a light driving fit for the 


When it is desirable to produce punch- and ground all over and driven in place, head end of the sub-press pin. These 
ings in great quantities, it is essential that after being located from the templet. The gage pins LZ on the side, and one on the 
they be accurate in dimensions and in ejecting or stripping device H is made in end, are located according to the length 
many instances reversible, with perfect two pieces to fit the cutting edges marked and width of the punchings; they are flat- 


ood 
~ - o] 
o | fol > | sey — = 
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: _ FIG. | | ( . 7 ae 
ca Ircuction Alcter Box a“ | \ i ; | 
i} 














isfactorily 


a) 
* 


014" Thick Sheet Steel | OF >) Gilt | 
Annealed & Japaned ° 
HE PRODUCT OF THE PRESS TOOLS 
| | OL 
alinement. The box shown in the illustra 
tion may appear to be unduly light in con- = ® 
struction, but it was made so with the ob rs PY 1} Sint ly - | 
ject of lessening the cost of handling and Sant | put |” 
settling; so far it has stood its strain sat T y/ \ I: | 
| | 





Fig. 2 shows the die in plan and in sec F M 

. - ‘ . ¥ | 
tion C ¢ The holder D is of good close 5 ©) } 
, ] " . | — | 
grained cast iron planed on the bottom | | Sint at | 

and act he three | Ss At the top —— & 
an across the iree IOSSC d le tO} —_ | ~ Z) Ke | 5 
1 11! ite ¥ < | 
recess at right angles to the main groove Ca ba ©) ad cC en IS he 
. = — 5 a O ned 
was cut with a 2-inch end mill on a ver a ¢) — = J 


tical miller [hese grooves are wide 


1 “ ‘ ‘ / - r ae ~ rf 7 \ | | 
enough to accommodate different lengths ( j { | 
: j t - \ 


e 1 XX — 
and shapes. The surface has to be parallel ' \ Ss comes ———S ——o 
—_— . ] —— 
tailed ‘ . 


\ 
i 


with the bottom: the latter is dovet 


ind ¢ rs into the gate of the press, gibs Fy ; -- - 
; : , } © Section A-A 
being used on each side with adjusting =e Es "Z }H 
. \> | | 

crews to secure it in position for aline ig f Ly) ib Sq Section C+ matt ik 
ment Che three sub-press pins B are ot i } ; 

, — , , , | K 
tool steel, hardened as far as the head be ees, — } 
ground to a light driving fit on the hea SMB DEES Vil ut , #FIG,3 Punch 

- | I 
" 1 1 GS . > 
end, which goes into the punch, and on I ‘ ; 
1 ] i _— - rou 
the other end to a sliding fit in the die , : f Bushing 
> I] | a 

1 s —_ 
holdet “ Sune LJ Scr” ae 

\t the top, in the recess of the cast aes |e 
iron holder D, were fastened the sectiona eS ” 
parts, of which only one is shown in 
detail, Fig. 3 It is made from Firtl SUB-PRESS PUNCH AND 











| 
| 
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ed on one side in the middle (see de- 
1) and held in position by means of a 


kev on one side of the hole. A helical 


ring is located at the bottom of the gage 


s; as the die descends or ascends, the 
ge pins follow to the right hight for 
ging the next punching The punch 
tions, of which only one E& is shown 
the detail, are made and secured pr« 


ly as the die section, only that in lo 


ting the positions for the piercing bus! 


\f it sometimes happens that the holes 
the bushings are too many and so 

that they cannot be conveniently 
e [he holes are then transferred by 


steel, hardened and ground al! over 


taper of one-half degree in the hole; 
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straight pin on the bottom end holds 1 


position while in operation, in case 


hould work looses R. A. ALMONI 


Grooving 


} 


Inserted - tooth 
Blanks on the Slotting Ma- 


chine 


with a 


Cutter 

















WVING MI N 
t runs through the die and ist 
size as the piercing plug, the di 

g used as a drill jig After drilling, 

counterbored twice to the 
size f driving fit ing 
gs Vhe itter i Ie {f to 

















As there w lling 
ailable ‘ 

as obliged t } s 

ll slott x ‘ 

st nm Ww t @ fit f 


vert ed for indexing. I was agreeably 
surprised to find that the slotter beat the 
milling machine by over 30 per cent 


WESTERBROOK 





Standard Proportions of Machine 


Screws 


As pia “W i \ 
nad lacni 5 W is a D ut 
“ s he appreciate m f the 
iin I t the situatior l ul t 

1 I xpression ft disappoint 
meut at th loption of still another arb 

ndard. Comparison with the ol 
standards reveals many changes, but m 
yf them slight to affect only tl 
third d ual plac 

Che tabl \ expenditure ot 
much time and thought by the committe 


but a few questions persistently come to 
my mind regarding them 

standard necessary? Would 
not hav een better to select the best 
the most widely used of the older one 
and adopted that instead of working up 


an entirely new one, which ts as arbitrar 


Whv depart from tl wire gage diam 
unless we adupt 
ratioral standard that means something 
difference, with 
out Thi suring pretty closely between 
».190, the old and new siz 


for a No. 10 screw and, while the new is 





tter because it 1 isier to remember 
vhy cl for su 1 small difference ? 

! { \ \ to have i 
standard for diameters, and to maint: 
ipproximately t ime sizes, whv n 

bandon th mbet ind 


ill ea 
size by ts liar tet Then i No I 


As a matter f fact ther seem littl 
usandths at al! 


nd hundredths would make a_ ration 


i , \ tand ind ‘ vou 
l il 1 It » a tabl 
yt g ex woul 
know t 
\1 the ' t D 
| 
1 

¢ , in ‘ 

rt 

f faking N 

j \ 4 vit 

, ’ 

vith t 

‘ ° 

7 

+ + > 
f 
tep \ tro 
°. 
{ A { il { la 
, 
) n wi 
¢ t 


JouN R. GODFREY 








Nature ‘of Contact’ between Emery 


Wheel and Cutter Teeth 


Part 1, J. Edgar writes 
with the object of proving that a convex 
relief for a cutter tooth is, when ground 
flat-faced 
Mr. Edgar’s criticism of my previous ar- 


On page 730, 


with a wheel, an impossibility. 


ticle seems to be based upon a misconcep 


tion as to the nature of the contact be 
tween the emery wheel and the cutter 
tooth. In his sketches Figs. 1, 2 and 3 


and the reasoning accompanying them he 


Cutter 3. D 
Cup Emery W) $ Dian 15 Teet! 
Angle bd 
“t LN j 
| . wll 
l’lat kievatl 
FIG. I. USING A CUP WHEEI 


assumes that the emery-wheel face is, in 


plan, straight and parallel to the cutter 


center. Afterward he proceeds to show 
that this is impossible. He then con 
cludes that the contact between the sur 


faces must be, as viewed in plan, a point 


But he neglects the effect of the wear of 
the emery wheel. 

[he nature of the contact is perhaps 
somewhat hard to understand It de- 


pends, however, simply upon the fact that 
that portion of the emery-wheel face in 
Chis tends to in 
measured along the 


wears wear 
crease the 


tooth; also the emery wheel is worn to a 


contact 
contact, 


is required through the tooth 
shown in 


curve, as 
being a helix. This curve is 
plan in the accompanying Figs. 2, 3 and 
the emery wheel in 
stages of wear and contact. It 


explained here, to prevent a 


j, which also show 
different 
should be 
misconception as to the amount of wear 
that the 
wear lines is 
quite slight, the distance QB Fig. 4, be 
really little over 1/64 inch. 
length of contact there shown is ap 


to secure this contact, 
dotted 


f wheel 
which is shown in 
ing only a 
[he 
proximately 3 

We may 
cutter. It 
the hole, mounted on 


16 inch 

take the 
has been hardened, ground in 
cir 


now case of a new 
a mandrel and 
cular ground to bring all the cutting edges 
At the 
operation 


equidistant from the center com 
of the sharpening 


the teeth will be presented to the emery 


mencement 


wheel as shown on Figs. 1 and 2, where 
an enlargement of a portion of 


LN, Fig. 1 The 


emery wheel is assumed to havea straight 


Fig. 2 is 
the emery-wheel fac« 


face, slightly cupped to prevent the con 
tact Assuming greater proportions than 
are desirable. The contact at commence 
ment will be theoretically a point indi 


cated on Fig. 2 by B “he wear of the 
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emery wheel will not allow this point con- 
tact to last, and it grows rapidly into a 
line, the length of this line contact vary- 


ing with the grinding conditions—the 
angle the face L N makes with the cutter 
arms, the hardness of the emery wheel, 
etc. Fig. 3 indicates approximately the 


of contact when the sharpen 
Here the line of 
BP, the path of 


conditions 
ing is half completed 
by 


contact is indicated 


the of the contact line in ele- 
UM, and NN. The 
tooth sections shown have been taken op 
posite these When the sharpening 
is completed and only a “hair line” of the 


extremities 
vation .by the lines 


lines 


circular grinding is left, Fig. 4 shows the 
conditions of Che of con- 
tact BC now extends mutually across the 


contact line 
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A,B,C, D; and A BC D are taken opposi 
them. The wear which is assumed 
have taken place during the sharpeni 
of the shown in dotted lin 
On Fig. 5 are shown the two secti 
A: B,C:D: and ABCD, Fig. 4, with ; 
intermediate section still further enlarg 
taken midway between them. 

To indicate some of the rather comp! 
features affecting the relief of a cutt 
tooth, it may be mentioned that thoug 
lines MM, and N N, are in end elevati: 
Figs. 2, 3 and 4, shown as straight, th 
are not strictly so, this being due to tl 
slight the wheel makes wit 
the cutter axis. The grinding face 
not only curved, but the curvature vari 
The curvature at tl 


cutter 1S 


inclination 


throughout its face 





tooth relief and the grinding face. point of contact is, however, too sma 
Should this line be any other than ver- to be detected in such a slight width ; 
tical, the relief will be curved for the the tooth land; being to a wheel of 5 
reasons which have been explained in the inches diameter at the line M M;, and t 
previous article on page 486, Part 1. As one of 64 inches diameter for the li 
in Fig. 3, the lines MM, and NN, repre- NN; 
sent the paths of the extremities of the Interference with the succeeding teet 
grinding line, and the tooth sections would prohibit the use of a cup wheel 
p 
O_ tl BO 
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cially with a fine pitch cutter or if 
h relief were given to the teeth. The 
ry wheel would grind away the edge 
Fig. 4. H. T. MrILrar 

, England 


" 





Milling Gas-engine Fly-wheels 


\t a large gas-engine works where I 
s formerly employed, I saw a milling 
eration which struck me as being novel 
1 quite unique—the milling of a gas- 
gine fly-wheel in the manner shown in 
accompanying illustrations. It was 
ne On a machine specially designed for 
purpose 
Operating on the rim at the same time 
were three cutters marked A, B and C 
the latter being of the inserted-tooth type, 
using 7%-inch round steel cutters. The 
wheels Were clamped on a horizontal table 
which had a slow, circular motion. The 
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two cutters marked B and C, operating on 
the two edges of the periph FE, milled 
the rim to the required width, while A 
milled the curved face of the wheel. Any 
degre« f curvature could be obtained by 
varying the distance D between the cen 


ter ot the wheel and the center of the cut 


ter spindle The cutters operating past 
the center do not produce a flat face, but 
a curved surface, as shown at F in the 


elevation 

I do not know how the time compared 
with that required for turning, but from 
what I could gather, they were milled in 


much less time, as all the thre: 


surfaces 
were being operated upon at once 


England W. D 





A Use for Tracing Cloth 


The suggestions made by E. J. Bart- 
lett, on page 134, m regard to uses, or 

















ELEVATION 


MILLING GAS ENGINE FLY-WHEELS 


. 
rather misuses, of tracing cloth are pre 
nicious Such an employing of this fac 
tory material and property is as far from 
right as the making of sh strings, 
galluses” and strings from raw 
hide belt laces, and cutting off curtain 
cords to tie up dirty overalls just b 


fore quitting time Saturday noon 

Instead of spending effort to make cur 
tains out of tracing cloth, a requisition 
should have been written for some shades, 
that is, if they were really needed Did 
Mr. Bartlett ever compare the cost pet 
yard of ordinary shade cloth and tracing 
cloth? 

Small pieces which would otherwise 
go into the waste basket might be used 
tor incandescent-lamp shades; but has 
Mr. Bartlett never seen a piece of paper 
or cloth which had been wrapped around 
an electric light bulb and which was dried 
and charred and even in a blaze? Of 
course we do not know the insurance re 
quirements in connection with his plant, 
but one section of the National Electrical 
Code of the National Board of Fire Un 
cerwriters reads “The bulb of an in 
candescent lamp frequently becomes hot 
enough to ignite paper, cotton, and simi- 
lar readily ignitable materials, and in or- 
der to prevent it from coming in contact 
with such materials, as well as to prevent 
it from breakage, every portable lamp 
should be surrounded with a substantial 
wire guard.” 

Tracing cloth should not be used as the 
article referred to suggests 


P. H. Jones 





Cutting Gear Blanks on the 
Milling Machine 

On page 122, F. T. Schell writes about 
cutting gear blanks on a milling machine, 
instead of turning them. While I admit 
that there are many things that could be 
done cheaper on a milling machine than 
in a lathe, yet I can’t see where the sav- 
ing is going to be in the case he mentions 

I don’t know just what kind of gear 
blanks he refers to, but for the sake of 
illustration, I will imagine they are cast- 
ings, and have to be bored, each side of 
the hub faced, and the rim turned. Prob- 
ably the first operation would be to chuck 
them by the outside diameter, in a three- 
jaw chuck, bore the hole, and face the one 


side of the hub, this being done in a 


lathe Then they would have to be put 
on an arbor to have the other sides faced; 
so it seems to me to be much quicker 
to put two on an arbor at a time, with 
the finished faces of the hubs together 
then turn the rims, and face the other 


side of the hubs on the same lathe 

In this way there would not be any 
special tools to make, like the fixture 1 
lustrated by Mr Schell, and there would 
be no lost time through the changing from 
Again, there 


machine t another 








hatter in the mill- 
tool 


would be more or less 


ing machine, owing to the cutting 


being so far away from the point of sup- 
port of the gear blank, and the rim would 
not have the that 


be obtained in a 


smooth finish can al 


ways lathe 


In addition to this, a double-head mill 


ing machine is more or less a luxury in 


machine shops, and it is not every firm 


which possesses one 
Thus comparing the two machines and 
one pre 


where 40 


the conditions on a job like the 


mentioned, I can’t see 
of the time is going to be 
by the milling machine. I think the lathe 


machine beat in thi 


viously 
per cent saved 
has got the milling 
to hear what some 


about it 


ase, and would like 


f vour other reader think 


LL. CONRAD 


Several Pump Experiences 


Recent articles in the AMERICAN MA 
HINIST On pump experiences recall va- 
ious experiences of my own and of my 
friends with pumps, some humorous and 
ome otherwis¢ One which made me 
mile was “on” a friend of mine who was 
thoroughly competent and somewhat con- 
eited 

On winte ! ing, when it came 
time to start the boiler pump, it positively 
refused to gi \ half-day was spent by 
he engineer and a machinist before it was 


liscovered that the exhaust pipe, where it 
‘f, had frozen shut 


throttle 


projected above the roc 
a leak through the 
Another 


spent 


friend and his’ mechanical 


alent two or three days’ time find 


ing the cause of the failure to get wa 


ter into the boiler. In this case the pump 


would run when an outlet was provided 
for the water. With the check out and 
the stop valve open, water would flow 


from the boiler; yet when the piping was 


: ’ | o 
connected, it stopped the flow of water en 
tirely he trouble was that the lock n 


1 ’ 
globe stop Vaive ft 
he 


holding the disk of the 
the stem had unscrewed, thus allowing t 


lisk to act as a reversed check valve 
vhich it did perfectly 

| have always understood that long s 
tion pipes must pitch to the pump, but in 
piping a 500-foot suction to a pump with 


labor boss who was inexperienced 


naintaining grade. I found mvself wit 
ite a pronounced hump in the line 
is caused rouble i eat 
In the g wt! t fi | trv nw 
mloves aida fee 
— ge! iler-teed pump This 
\ ( 1 ‘ g Dt 
; pumping gritty 
be { f) 
Phis pump Ww ap + 
tly. } € th, 4 
e be ‘ . \ 4 e! r 
; : te W 
. scribed tion +] 
: — ol der wal 
{ ! ' 
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ing to cause excessive leaking. This may 
is the only one 


not be the reason, but it 
I could give 
We get our 


yne hundred to tl 


wells 
feet 
used to drop a brass cylinder 


with a 


water from drilled 


ree hundred 


from 
deep We 
down in the 
packer. After getting two cylinders and 
a plunger everlastingly fastened in the 
discarded this method, and 
have the 
drop pipe inside the drive pipe 


casing, securing it 


drive pipe, we 


1 
now ali oul 


wells cylinder at- 
tached to ; 
In case of trouble we can get all the parts 
out for repairs or inspection 

never seen a cylinder packer that 
unlocked after the 


settled 


I have 
could be 


had 


sand and sedi- 
if The 


ive to the ordinary 


ment around most 
serious objection I hi 
deep-well pump is its lack of capacity 
Wi have a 


belie Ve 1S 
] ns per h ur, 


10-inch 300-foot well that we 


} 


good tor 25,000 or 30,000 4 
* ] } 
which we can get 


10,000 gallons per hour owing to the 
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much without being distort 
[heir complicated form prohibited the 
of a built-up fixture. 

I have solved this pr 


As will be seen from t 


pre ssur 


The way blem, 
will describe 
drawing of the parts to be broached, F 
| T 


1, they are made rights and lefts 


right-hand master pattern was taken, ar 





mI 
Se 
| SS 
[ } 
——— 
— | 
—_¥__—_ 
— 
Fit 2 Hk \ ERN Fot HI 
g d pads of the let i are { 


m it, so as to make it both right and 1 























capacity of the pump. This has decided pang Then 1 necessa! oris 
us to try the air lift, especially as we art lded 
Were tuaed, 
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going ed imes n } 1 ; 
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. : is ready for t mold. After t patt 
\ B hi F; for the fixture casting B 2 is be 
f roaching Fixture molded. t 1 cast { atter 
Fig. 2 i 1 in th > the 
] hi re l ery fter and been t id ready t p 
ftener that “there is nothing new under After the chill has b 
the sun,” but even so perhaps my way of the shell sting, we have t broachir 
making a broaching fixture may be of in- fixture C, whi nly st inish 
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Indexing System 


not beli 


much 


ieve that Wm 


Satisiaction out 
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) ’ 1] 
Re ea Wiil 


It the in 


xing System of filing clippings he de 


bed on page 75 as he 


thinks. I have 
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g, that J tion being al the g 
take at ees é eSs naku y 

re that a I the i Y ire nel ded 1 
is | cl enumber the sheet wit i 

j | 1 

red pencil, | nly 1 iber every the 
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ge, and bind it with brass eyelets 


<ta 
laid 


rhey 


ise between the 


are now ready to be just 


covers, about 200 sheets 
or 400 pages being enough for each. They 
are of numbered consecutively 

My index is from one volume of AMER 


course 


os ; 


MACHINIST and it covers practically 
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The Jarno Taper and Others 


While heartily agreeing with writer 


t the editorial at page Soo as to the sim 
plicity and handiness of the Jarn per 
some points regard 


I should like to offer 


ing one existing standard, viz 


taper. We recognized some time ago in 
our shop the necessity for standard lathe 
tapers, which arose principally trom two 
irces, the desire to use taper shank drills 
both headstocks and tailstocks, and 
e rapid replacing of old and worn centet 
laving ré gnized that ss w ¢ t 
time in furnishing f t a 
reqh ed 1 mbe I day ~ c¢ 
ear t whi \ 1 1 t 
t riginal tape ( dle of 
é t al ite n 
€1 M e tay H g fixed 
+ Ip ° +} { | \ ] 
ters with Morse taper way wt 
produced these Pp f the 
y ct pr heal ' ’ VV « 
TY ‘ 
f ki wist 
1] | \\ e 
mple than to d ds of 
ch to prope gth w ew ex 
epti whic t be ‘ 
! é xplains gt 
niv v ( te 1 
t e tape pore 1 t pindle 
Generally when gt 1 I d 
to be sufficiently | 
In this way a ground 
d sent to the stor led out 
( se when requiret ge 1 
‘ dice de« Not ed 
aaa f mane wet t of 
through being w i 
; the nactl } C 
vement hange it ll 
p Cite t ‘ let 
} whi equireé 2 horter 
er t the norma expense 
| loss of time entailed 1 g special 
ters for the job 1 ler the 
mn described 
\gaitr the dvantag I t S 
when the ¢ king of : 
ait g r 1 de 
rous & die tmnt , where this 
rked en j 
] the ( q t 
I \ iN the ¢£ Mc ie 
t 1 t 
thick 
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dimensions in the recess and on the 

naining side It now only remains to 
bore the Y%-inch hole \ 31/64-inch 
Morse twist drill is held in the tailstock 
spindle by the adapter and guided by a 
simple steady, held in the tool-post Che 
hole is then reamed by the same means, 
but without the aid of the steady. This 
may seem an unusual way of coping with 
the pieces in question, but the trouble of 
keeping arbors true and getting the work 
tc. drive under a fair cut, was ample rea 
son for making what has proved to be a 
highly satisfactory change E. W. H 

B , England 





Repairing Micrometer Points 


The micrometers referred to were of 
half-an-inch capacity, graduated to the 
metric scale, and were of a_ standard 
make. These were used continually for 
checking the sizes of work in several ma- 
chine operations, in one particularly the 
pieces produced by lapping were sized 
and finished, and here extreme accuracy 
was essential. The job was running at a 
fairly high pressure and, as may be im 
agined, despite instructions and a liberal 
supply of benzoline, the finishing operator 
could not be induced to observe the clean- 
liness necessary to the reasonable preser 
vation of the gage he had in use. Event- 
ually sufficient inaccuracy was developed 
to result in a pile of rejected work from 
the examiners, which more effectually 
convinced him of short-sightedness than 
any form of argument or persuasion had 
done before. Another micrometer was 
substituted, and things were well again; 
there was a marked improvement in the 
time taken to bring the second down to 
the condition of the first, but in due 
course it became unreliable, and as no 
new one was again forthcoming there was 
no option but to repair. 


How tHe Repair Was Gone Apout 

At the outset I thought the undertaking 
somewhat formidable, but upon closer in- 
vestigation the possibility of accomplish 
ment assumed more ordinary proportions. 
The principle, as will be understood after 
perusal of the sketches, was that of sur- 
face lapping 


PREPARATION OF A BLock To HoLp THE 
PIECES 

1, Fig. 1, was a piece of gray iron, 
which was chucked in a lathe and care 
fully faced to insure perfect flatness, this 
latter being most necessary, as any irreg- 
ularity due to bad facing will be trans- 
ferred to the gage point. Being satisfied 
with the condition of the face, with the 
block still in the chuck, a hole was drilled 
at B, leaving sufficient finish allowance 
for fitting to the diameter of the screwed 
and graduated micrometer point when re- 
moved from the body as at C, Fig. 2. To 


insure accuracy in being parallel, and at 
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gles to the turned face 


‘asons to be explained, was made d 
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**Rubbing-Block”’ 

















edges of a twist drill. 
first cut through was taken 
nary way with the tool cutting the front 
side of the hole, then the tool was moved 
over until the opposite edge was in con- 
tact with the back of the hole and another 
ht cut taken as it was being withdrawn. 
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\upiITorY INSPECTION OF THE WorK 

During this time a screw-driver wa 
held from the tool to the ear to act as 
sounder, and by this means any taper d 
veloped while cutting with one edge 
the tool was exaggerated to the ear 
the opposite edge, and was easily rec 
nized and corrected until the cuttin 
sound was uniform with both edges fro: 
end to end of the hole. This metho 
(probably original in the application t 
boring) is identical with that used wher 


doing external grinding. 


THe “Anvit” HELD IN AN AUXILIARY 
PIECE 

Having made a good fit of the first 
piece of the gage in the “rubbing block, 
attention was next turned to the fixed 
gage point, or anvil, as it is termed. This 
required even more care than the pre 
vious piece, owing to its want of length 
as seen at E, Fig. 2; it was therefor 
thought advisable and convenient to fit 
this first in a piece of steel stock F, and, 
in turn, to size this stock outside to an 
ther hole provided in the rubbing block 


FINISHING THE “RUBBING BLOCK”’ 


To go back to the details, having re 
moved the iron block from the lath 
chuck, it was changed about and held with 
the opposite face presented for treat 
ment, exactly as before, except that this 
was drilled out and bored with the 
double-edged tool D, Fig. 3, sufficiently 
larger to take the piece of steel stock with 
the anvil inserted. This block was they 
removed from the chuck. The piece of 
stock F was chucked, and finished inside 
by drilling and boring a nice tight fit t 
the anvil point, and also turned outside to 
suit the hole in the block, this being done 
at the same setting, obviously to secure 
accuracy. 

It remained now only to put screws 
glutted with brass in either side, and 
some mark to distinguish the different 
sides, and the “rubbing block” was com- 
plete. 


Tue Use or SurFace LAPPING PLATES 

As surface lapping plates are by no 
means in common use in the shops here, it 
may be good to explain that they are ot 
cast gray iron, having an area from 12x9 
inches upward; well finished on either 
side on the planer, and used for the pur 
pose of lapping the faces of hardened 
steel tools, etc. First (where necessary 
a little flour emery is used, or if an ex 
tremely high finish is desired, nothing but 
the plain surface of the plate, generally 
the opposite side, is used. Upon one of 
these plates a gage point inserted in the 
rubbing block was worked until a sur 
face resembling a mirror gradually 
spread over its whole area. This was re- 
peated with the remaining point, after 
which the pieces were cleaned and re- 
turned to their places in the body of the 
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micrometer gage; they came together as 
when new, the operation being therefore 
a successful experiment. 

England B. Norton 





Something New in the Measure- 


ment of Power 


As a subscriber of the AMERICAN MA 
HINIST and faithful reader of that most 
interesting paper will you allow me t 
laim priority for Something New in the 
Measurement of Power? The dynamo 
oupled direct to the motor to be tested, 
and the field balanced so that it can be 
ised exactly like the pulley of the Prony 
brake — regardless of the efficiency of 


the dynamo—has been in constant use in 
the works of the Panhard & Levassor So 
iety ever since the year 1902, where a 
score of such brakes are daily engaged in 
testing every motor turned out by that 
firm 

That kind of brake, well known in 
France and in many other countries, was 
lesigned by myself and is fully de 
scribed in the communication to the 
Académie des Sciences” of which I send 
you a copy. \. Kreps 
Paris, France 





Rate Cutting Not Done Here 


At page 104 you ask, “Is Rate Cutting 
Ingrained in the Managerial Mind?” 

The writer cannot answer for mana 
gerial minds in general, but would like to 
state his own experience in this respect 
The Halsey premium system has been in 
use for the past Io years in two depart 
ments of the works of which I am super 
intendent. During this period there has 
never been a general cut in the time 
limits set at the start 
where improved methods have been in 
troduced, the limit was lowered on cer- 
tain kinds of work, but this did not les- 
sen the premiums the men were able to 


On two occasions 


earn. The highest premium ever earned 
in one day amounted to 7o per cent. of 
the hourly pay for the day. The average 
premium is approximately 18 per cent. of 
day pay. 

The limits were set only after complete 
records of day work had been kept and 
tabulated for nearly a year. In all cases 
the limit was set below the average time 
taken under day work. The premium rate 
per hour is 35 per cent. of the day rate 

In several departments the work is of a 
character which renders the application of 
a premium system impracticable. The only 
serious difficulty we have had with the 
system has been the teeling on the part 
of men in these other departments that 
they were not getting enough as com- 
pared with what some of the men under 
the premium system were earning 
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During all this time there has never 
been any pressure from “managerial” or 
“directoral” minds for a cut 

H. A. RicHMoOND 





An Unusual Chip 


The accompanying half-tone shows a 
part of a peculiar turning. It was about six 
feet long and was cut from a piece of 

















AN UNUSUAL CHIP 


boiler plate at the rate of 60 feet per min- 
ute and a feed of 1/16 inch. Its peculiar 
form seems to have resulted from the ten- 
dency of the tool, so pronounced in all 
high-speed steels to “gather;” that is to 
say, as the tool is cutting, small particles 
of the chips adhere to the actual cutting 
edge, and make a false edge. Sometimes 
this false edge makes a deeper cut and 
sometimes, as in this case, it makes no ap- 
parent difference in the size of the cut 
but contents itself with producing a deco- 
rated chip A. M. TuRNER. 


L——, England 


241 
Mill Construction 


In reference to the paragraph on pas 
10, Vol. 30, Part 2, stating that some firm 
is to put in a 7%-inch thick solid wood 
floor, it may be of interest to you to know 
that a similar floor has been put in the 
new building of the Valley Ring Spinning 
Mill Company, of this town. Mr. Sidney 
Stott, the mill architect, of Oldham, in 
lecture given to the Rochdale Associatio1 
of Engineers during the building of this 
mill, stated that this type of construction 
was in his opinion quite as fire-proof as 
the steel and concrete arch constructior 
often used in spinning mills, and gave a1 


] 


example where some oil iked cottor 


had blazed furiously under one of these 
floors for a considerable time, the only ef 
fect being to char the 6-inch planking 
to a depth of about % to ¥%& inch 
]. BUTTERWORTH 
Rochdale, England 


Lifting the Planer Tool 


By the look f th device on pag 
101 the designer of it seems to have beer 
easily satisfied, and quit before he 
pleted the job The cord appears to be 
fastened directly to the bracket on the 
farther end of the cross rail Why 
couldn’t Stanley have put a small pulley 
on this bracket, led the cord under this 
pulley, and then straight up to a ring bolt 
in the ceiling? Then the cord would n 


have to be altered in length every time the 


hight of the cross rail was changed 
WALTER GRIBBEN 


Another substance whose electrical cor 
ductivity varies with the intensity of 
subjected, hike 
selenium, has been discovered F. M 


lumination to which it 


Jaeger recently reported to the Dutch 
Academy of Sciences, says the Sctentifi 
American, that after noting the change 1 
resistance of Japanese antimonite by a 
galvanometer when a ray of light fell 
upon it he investigated further to make 


sure whether this was actually due to tl 


heat Heat 


’ 


light or its accompanying 
alone applied to the substance was foun 
to diminish its conductivity so that the 
hanges noted in the opposite direction 
were clearly shown to be due to light 
alone. Strangely enough there were well 
defined maxima of sensitiveness corre 
sponding to the red and blue waves, while 
between these colors as well as in the 
whole range of the spectrum the effect de- 
creased. It is intended to conduct fur 
ther experiments with antimonite, making 
it up into photo-sensitive cells similar to 
those in which an allotropic modification 
of selenium finds application. This class 
of substance may prove of practical value 
in solving the problem of sending pictures 
by telegraph 








242 


AMERICAN MACHINIST 


Issued Weekly by the 


Hill Publishing Company 
505 Pearl Street, New York. 


Also Published at 6 Bouverie Street, London, E.C 


Correspondence on mechanical subjects solicited and paid for, 
Name and addres t alwaya be given—not necessarily for 
publication, 

Address all business co snicati to the American Machiniat, 
505 Pear! Street, Ne } Matter reading co is may 
be addressed to the Edit 

Subseri can have address changed at will, Give old and 
new add 


Subscription price $4 per year, postage prepaid, to 
any post office in United States, United States pos- 


sessions and Mexico, $5.50 to Canada, $7 in all 
toreign countries except Europe and British pos- 
sessions in Eastern Hemisphere. 

The AMERICAN Macuinist Co., Ltp., 6 Bouverie St., 


London, E. ©., will serve all subscriptions for Europe 
and British possessions in Eastern Hemisphere. 
England. For all 


35 Shillings. 


Price 
30 Shillings for other countries In 
Eastern Hemisphere, 

No back numbers beyond current year. For sale byall 
newsdealers generally. 


Entered at New York Post Office as mail matter of the 


second class 
Cable Address, “ Macurnist,” N. Y. 
Business Telegraph Code 


During 1906 the AMERICAN MACHINIST 
printed and circulated 1,083,205 copies an 
average Of 20,832 per issue Of this SN UE 
17.750 copies are printed Vone sent regu 
larly free None taken back from NewS 
stands No hack numbers beyond current 
yea) 

Contents PAGE 

Work of the Floor-plate Boring Mill 215 

Pointers for Checking Drawings 4 | 
\ Diagram for Calculating Moments of 

Inertia 218 


rhe Spark Method for Grading Steels 219 


Reboring a Press Pitman 220 
\ Large Hydraulic Flanging Press 221 
(Credit Where It Is Due , aa6 
Making a Dial Measuring Machine 226 
Making a Six-throw Crank-shaft Out of a 
Solid Bat 220 
Phe Patternmaking of a Locomotive 
(‘vlinde . 230 
fools for Manufacturing a Locomotive 
Bell Yoke ‘ . 2382 
Practical Letters from Our Readers 
Sectional Sub-press Punch and Die 


Inserted-tooth 
Slotting 
roportions of 


Grooving Cutter 
Machine 


Machine 


Blanks on the 


Standard 


Screws Nature of Contact te 
tween Emery Wheel and Cutte1 
reeth Milling Gas-engine Fly 
wheels \ Use for Tracing Cloth 

Cutting Gear Blanks on the 
Milling Machine Several Pump 
Experiences A Broaching Fixture 


The 
.Repairing Mi 
New 


Indexing System Jarno 


raper and Others 


crometer Points Something 


in the Measurement of Power 

Rate Cutting Not Done Here 

An Unusual Chip Mill Construc 

tion Lifting the Planer Tool. .234-241 
New Discoveries of Anthracite Coal 242 
A New England Planer. 242 


Cooperation as an Element in Factory 


Organization 243 
New , — , 2438 
New Tools and Machine Shop Appliances 244 
Inventor 245 

247 


Publications 


Experiences of a Printing-press 


Personal 


AMERICAN 


New 


MACHINIST 


Discoveries of Anthracite 


Coal 


Phe s probably » oth lepartment 

f economic geology which has been so 
thoroughly studied, and about which su 

definite conclusions have been formed as 


inthracite coal measures 


f Pennsylvan ind the quantity of coa 
whi 1e) mntain The coal measures 
have been mapped with the greatest care, 
and the tonnage which they contained 
mmputed. Asa result we have been told 
for many years that the supply of anthra 
‘ite is relatively limited, and that not 
many generations will elapse before it 


exhausted 
But now mes W. | 


MINING 


Joyce, in THEI 


Wit 


Jot RNAI 





mining re 


gion, is proved beyond the shadow of 
doubt that coal exists where repo i 
the Geological Survey say it did not. H 
has in the past proved that coal was avail 
able where the written authorities said 

was not, but until recently his position 
was not re garded seriously The latest 
evidence which he brings forth, howe 


yf contradictior I 


s; too strong to admit 

to be met by derision In the Honey 
Brook district of the Lehigh & Wilkes 
Barre Coal Company he has found coal 
where it ought not to have been, sufh 
ient to add too vears to the life of tl 
mine—this new seam yielding, already 
heavy tonnag« Among those who had 


Bohlin’s theory was the for 
who as a 


find of 


mer sheriff of Luzerne county, 


result has now before him another 


Mr. Bohlin’s 


too great for his individual 


1 


which results in a pr 


ipitai to de 

velop properly 
The different basins in the Lehig]l i! 
field are considered more nearly exhausted 
than either of the other coalfields, but 
nevertheless Mr. Bohlin declares that this 


field contains more unmined coal than has 


vet been taken out of the ground; in fact 
that the iginal coal measure has it 
been touched That Mr. Bohlin has dis 
wvered large val “Seams where, accord 
ig to all acc pted theories thev vught 10t 
to he ippears to be prove 1 alth ugn now 


important and 


may rove » be $s as vet uncer 


p ssible, 


altogether | 


the smokel 


cities, which ¢ 


seems 
Eastern 
the 


ess atmosphere of our 


‘onstitutes a blessing of 


existence of which many of its inhabitants 


are scarcely aware, may be prolonged in 


definitely instead of being comparatively 
the 
smoke 


followed in 


the cl 


short lived and not 


distant future by uds of 


Western cities 


verhang our 





The first application of the electric mo- 





tor to a planing machine developed a diff 

uty with wh lesigners are still 
tending That ther was a good dea T 
energy 1 1 to revers the m 1 
had, of urse, bee known for 9 
whil ind was, indeed, made manitest b 
the tendency of the belts to shp on t 
pulleys Che magnitude of tl ffort was 
not, how suspected until motor d 
ing was attempted, when it was found at 
) that tl kick ft tl impere mete 
I l \ t fa b yond ill ant pat 
ind in luced 5 us difficulties. O 
readers are familiar with tl introd 
tion of wheels ler to supply t 
eq l gv, but thev w 1 f 
idequate f the purpose and timate! 
t! mp iding of tft motor be 

ssary, s motors being now used 


1 regular thing. With both these exped 
ts combined, howev there is still 
heavy kick of the ammet e t 
rsals silt bh ing + mot = 
must be supplied for this purpose, having 
i ipacit la we ly xX ss tt t Ss 
S Vt lo t ict i \ rk rT tting 
\ t mbet »T F } NOME 
tains a \ it esting i In T a 
pla built by Josh Buckton & Con 
many, of Leeds, England which the 
ergy of the 1 1 parts is absorbed 
by i powerful pa I sp gs located at 
th Is of the bed und the table 
, Vs thsorbed being us to start 
the parts in t reverse direction T} 
machine is modern in every respect, being 
provided wit iriable tting speeds i 
i return sp f 180 feet per minute, but 
b twe the rious spec 1s liust 
ments of the springs a eq l. The 
ticl icludes several diagrams of am 
met eadings which demonstrate cl 
ly the acti yf the apparatus and show a 
very small and negligible rise in the r 


illustration of a 


lrop in some cases An 
7 is also given in order to 


f the reversal, the re- 


show the accuracy 
sult in this respect being remarkable. The 
machine appears to be a decided success 


and it is worthy of careful study by all 


planer makers 


In this connection it should be re- 
marked that printing-press makers have 


been problem for 


many vears, and have long used a spring 
1f some kind to assist the reversal of the 


platen. Our own presses are fitted with 
air-cushio ‘vlinders instead of steel 
springs, the air springs possessing certain 


advantages which would seem to us to 


to a planing machine as well as to a 
and perhaps the 


press One, 


chief of these, is the ease with which the 


air spring may be thrown out of action in 


order to permit the press to be turned 
ver by hand. To accomplish this it is 


necessary to open an air valve, which, 
the to escape, suspends 


by permitting air 
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spring actio t | ‘ 
i 


nning at red d speed ith | 
vr by hand, the governor balls d 
pen the valy Without attentio 
yart of the pressn t ir spr 
} v 
thrown int : . ae act 
pure 1 1 t ) ss om ) ; ; 
by hand just is idily is fT 


Q eed ft this i ylaner tl] 
g@ press ! 1 is verthel 
+ +] y ' nl 
‘ i ~ did 
é ll | Val \ 1 propabl supp 
T ] T I t () mumpressi 
t t the liustr ; ’ 1 = 
+ r TI + > + 1 > + 
Vary s ~ S > NK 
ild b n ' \ ; 
than ] tal 
feature t t Buck ) 
ld be mentioned. Whik e , 
I l tal t ipp ‘ T t 
tions t t j = t erated 
helt ¢ hale } 
lg D s Its vullevs 
2 nt s 1 t t ~ 
ble he y mp T ) if 
ty py 
Of S it is well know ' 
iting b la st irg ) t 
ffort require t re rsal is ca 
wv the pullevs 1 not bv the tab 
tn attempt piv ti spring app 
t su pl s might introd S 
lificuities Dv t \ it reversals 
Sint g T gy between the pull 
t tabk itch planer t 
' 
rs hay y t reverse t tabl 
iction b lg sent ind t S irl 
to be assumed that because the a 
sis su ssful in a ¢ tch plane 
, t 1, < ssful in ates $e 


rsal in planers as they are now bu 


pecially in planers with 


speed return, a saving which will 


ly, ‘offset the cost 





Co-operation as an Element in 


Factory Organization 


advantages 
kind of commendable cooperati 
will deny, and that there are su 
es from 
x the personnel of a factory organiz 


n needs no demonstration 


ill works managers appreciate that 


element may mean a great deal 1 
reased factory t 
re particularly perhaps in the time re 


red for production of emergency work 


+ 


mutual helpfulness are two factor 


rth striving for im any tactory organ 


an active cooperation 


Howe ef, 


output and profit, and 
ment to department if it w 


to the 


ate of internal harmony and a spirit 
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, T he sh d est 
ranks of the industrial life from t 
ger to the workman @ *t ) 

S I \s tive rorces ey 
ncreased ethciency for \ syst 


' . 
| re S rey S ier cis log 
g preval H | 

I nts ire Working I! \ sel 
el s ind po Sie | t 
\\ s ad | ‘ ‘ tt 
ferently bv t ~~ £ ing 
st opera P - : 
, 
S d work de} 
' 
wn p not on helping ) 
, , 
lepa I ts iving « 1 } re 
oe | il iv p T i | Ts \ 
‘ é 1 mater ] whi } 
started ‘ 
nished Yet the ) 
nateri nd went t 
for the best me a 
the matt f i ring 
ployees many toremen w dt 
( re work t f 
lepartment where he w f 
> ‘ 
vice Requests for informatior ‘ 
departments would b studiously 
*ked or delayed and I nswel! 


Som individuals w d = muisrept 
their neighbors to the management 
s is often true in s the 
cut men suffered th 

[he factory atmosphere was one of 
cord and discontent, with a conseg 


loss of efficiency 


down, there was exhibite spiri 


mutual 


nv way tor the ¢ rs ¢ iC 


’ , 

partment Kept track I s \\ K | 
] ] 7 ] } 

cess and would often keep machine 


ing trom another dep ‘ 
sire Was ever present ft | Ip the 1! t 
j Informoat 


was always gladly given when 


for. One department would p oft 


other in regard to coming work 


other matter of interes r imp 


Men were gladly changed If l d p 
good of the ta ry rg 


At all 


points was spirit of active 


Operation 


This harmonious condition seems 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 


THE LATEST INFORMATION 








An Embossing Press mensions of the machine are as follows: when the alinement of the piping is i: 
ar Diameter of shaft bearings, 6 inches; perfect, the brass seat which is fixed 


r ' built ¢ diameter of eccentric shaft, 7 inches; fly one malleable iron casting by screwit 
1 illustration shows a press built fot ry ae ie . : 

: wheel, 45 inches diameter, with 5 inches receiving in its concave part the conve 
heavy. embossing on leather and paper ae : > 
i ; 2 lace; weighs 900 pounds and makes 310 part of the other malleable piece, thi 
This press is capable of exerting 250 tons 


pre ssure 


It has a steel frame, the section 


revolutions per minute; the proportion of 


the gearing is 724 to 1; the driving pulleys 








of the uprights being 10 by 5% inches. The ‘ F 
vos oe oa ad 28 inches in diameter, 6 inches face, 
shaft of the eccentric type is made of ham 
; ‘ : and the floor space over all is O5xX75 
mered steel and has a stroke of 1 in , . P : 
nches. The machine weighs 10,000 pounds 
[The gear is a steel casting and both gear ails aa ~ in ennai tall eel "oR 
; aie . . nis press av aiso D ised tor embossing 
and pi e machine ¢ All t laft ; : 
' nd heavy forming of metal ware, in whi 
bearings are bronze buShed. The press is os - a a der 
; é , case the automatic-slide feature is gen . 
fitted with an automatic die slide operated a ; ; : 3 
es erally omitted. It is built by the E. W 
by crank 4, Fig. 2, on the end of the shaft, : : 
through tl le mot ] , } Bliss (¢ ompany, 1 Adams street, Brook- 
nrougn the toggie motion of th Vet ) : 
, ' Ivn, N 
Cand J. Fig. 2 shows the press with the ’ \ 
back shaft, fly-wheel and pulleys removed — THE “KEWANEE FLANGE UNION’ 
 — ’ ial ae . rT *» ee 
he table, having a travel of 11 inches, is The ‘‘Kewanee™ Flange Union 
quickly moved under the punch, stopping forming what is virtually a ball joint 
without shock, and registers against a gage The “Kewanee” flange union is furnish« 
in the back, insuring positive alinement [he flange union shown in the cut is jin sizes from 1-in. to 10-in pipe, eithe 
between the die and punch Fhe bed has designed to be made tight without the use — black or galvanized, by the Western Tul 
a wedge adjustment of 1% inch. The d of a gasket, and to remain tight even Company, Kewanee, Illinois 





























FIG. I FRONT VIEW OF 


EMBOSSING PRESS FIG. 2. SIDE VIEW 


SHOWING 


TABLE ACTUATING MECHANIS) 
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A Coupling for Air Hose 


[he illustrations show a hose coupling 
sembled and disassembled. The gasket, 
own in the center between the male 
d female ends, is of rubber composition 
nd will withstand the action of oil or 


isolene. It is held in the female half of 


, 


e coupling by the flange, which fits into 
recess. It cannot fall out, but is easily 
placed 


When the coupling is connected, the 


ipered end of the gasket enters a conical 
pening in the male end, for which it is a 
oose fit. When the pressure comes on the 
coupling, this tapered end expands against 
the walls, making a perfectly tight joint. 
When the pressure is released the gasket 
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Experiences of a Printing-press 
Inventor 


By Witutiam M. CLARK 


About one year before the Philadelphia 
Centennial, in 1876, I was casting bou- 
quets at myself as the inventor of a new 
printing press, for which a fairly good 
construction patent had been granted 

I had been in the book and periodical 
publishing line for several years, and be 
lieved I saw the way clear to advertise the 
new machine very thoroughly and cheaply 
and establish a lucrative trade. I had 
made a crude model of the new press, and 


certain friendly old printers declared that 

















A HOSE 


does not adhere to the metal and is con 
equently not injured by being torn or 
squeezed. This coupling is made in six 
sizes, from % to 3% inch diameter, by 
Thos. H. Dallett Company, Twenty-third 
nd York streets, Philadelphia, Penn 





It is stated that out of a total mileage 
n the Pennsylvania Railroad’s eastern 
lines of 6032 miles of track, more than 
500 additional miles have within the last 


three years been equipped with block sig- 


ils, at a cost of $850,520 to the railroad 
mpany, and adding $219,816 to the an- 
ial operating expenses. The signal re- 
ort shows that the company now has ev 
ry mile of its main lines protected by 
ock signals, and of the entire mileage 
f the lines east but about 500 miles are 
t equipped with block signals. _Most of 


the fatter, however, are short, industrial 


s or branch lines on which traffic is 


ight and of such a character as to 


ider the block signal umnnecessary.— 
Electrical World 





According to the San Francisco Maga- 
tine, on the average a new building has 
en finished every forty-five minutes in 
in Francisco since the fire In ten 


ears all the old business area _ will 





veered and solid bl »cks of new busine $5 


treets will be erected 


COUPLING 

[ had all the other job presses “skinned to 
jeath.” An interested machinist figured 
sut that it could be built for a mere song 

While I was moderately well versed in 
the details of the publishing business, | 
was utterly ignorant of practical mechan- 
ics and iron working, a knowledge very 
essential in building so substantial and ac- 
curate a machine as a printing press. My 


to show 


s 


experience, however, n 
the rugged path the wk-sure inventor 
traveled thirty odd years ago, when shops 
fitted with facilities for developing new 


machines were less numerous than they 


THe PattrerNMAKERS’ BIL 
I started in with the patternmaker 


After a series of vexatious delays the pat 


terns of the new press were delivered 
m With them came | 


bill of items, in which almost every con 


+ 
tO 


i | mg explanatory 


‘eivable source of expense was recorded— 


materials, shop-charges 


drawings, time, 
1 


wood-carving, hardware, etc., and at the 
end an additional item, “O. I. O. F.” This 
last item was about Io per cent. of the 
whole bill. Then I learned that “O. I. O 
F.” signified “other items omitted or for 
gotten.” 

Then to the iron foundry. The iron 
trade seemed to be on a higher plane, and 
there was more dignity attached to those 
in it I had to pass through mn 


engaged in l [ 
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siderable red-tape and several doors be- 
fore I reached the dignitary to consult 


At length one full set of castings was 


received and sent to the machine shop. It 

was now up to Hawles, the machinist, to 
. b] +} ; 

issembDie thes istings intO a printing 

press. I waited f 1 week, when I was 

sent for to come to the shop 


ic is 

* Jenkinson.’ 

“Thunder! Why didn’t you go to the 
Empire? Everybody knows old Jenkin- 
son cant make anything but stove plates 
and water-pip His iron is harder than 
Hades. Can't touch it with a tool, and 


‘twould take a week to drill one hole in 


that bed-fram 


Here was a mes Red-hot I went to 
Jenkinson’s, pushed through his red tape 
line, and found the old man in his office 

“Mr. Hawles tells me that thos¢ stings 


you made for me are harder than flint, and 
he can’t work them 
“Hawles doesn’t know what he's talk 


ing about, and besides you didn’t tell me 


CORRECTING MISTAKI 
\fter a few weeks it was discovered 


that the patternmaker had not been care 


ful in his reckonings [he parts would 
not go together properly, and new pat 
terns had to be made and still more cast 
ings. But it is useless to narrate the in 
terminable discouragements, in the build 


ng of that first press. It began to dawn 
ipon me that I had started out wrong. A 
carefully designed and accurately calcu- 
lated set of drawings should have been 
made by a competent draftsman, as a 
irst step yward str Y From 
these proved lines we should have worked 
ull the way through. I saw how much 
easier it is to alter a line on the drawing 
board than to chop out a block of iron into 
shape. I was learning fast, but in a dear 
school [he cost had already run away 


with twice tl 


e sum I had set aside to build 


my first press But I had gone too far 
to turn back. The press w approaching 
completion and after a few weeks was 
pronounced finished It had many me 

*hanical defects, but did all and more than 
[ had claimed for it, and was declared a 


Success 

[ had secured an exhibition space on 
the floor of Machinery Hall, at the Cen- 
tennial. Here the press was installed and 


started up under the care of a competent 


printer, where “Centennial Souvenirs 
and other leaflets were printed and dis 
tributed to the tens of thousands of rub 
irs who passed along lay 
after day from May until November 
While a number of mechanical fault 
had been corrected, there still remained 
one unsatisfactory feature that 


+ 


sooner or later, would cause trouble. In 








an rat l lovemel m-r lle 
was inclined t g nd w lat. Other 
wise, the press seemed to ill right and 
likely to b ne a winn It was much 
inquired alte ind | i lready booked 
some iles 
THE LAWYER AN HE ROYALTY 

2) day slick, well-dressed 1g 

led ny pla siness, and handed 
ne a card upon which was printed “Elbert 
Wilkins Batt, Attorney Law He 
informed me that ] was the legal repre 


Work Chis icern | knew I Che 
factory was in th ite f an adjoin 
ng State, and its principal business was 
the l € ta printing p ss be il 
ng som yutation Mr. Batt asked for 
my 1 what relation I bore to the 

sines 

“You make a p iZ pres he con 
tinued with a rising inflection of voice 

[hat interests me, particularly as it is 
a direct infringemet 1m lient’s pat 
ents 

In what is it an infringement, please?” 

“In the cam movement operating’ the 
platen. These are the patent specifications, 


show quite clearly where you 


rated our mechanism.” Then he 


pointed out certain specifications and re 
ferred to the drawings of this portion of 
his press 

‘In what else have I infringed?” 


“Only this one feature, sir, covered as 


you will observe by several distinct claims 
But this is sufficient to institute suit for 
damages and to prohibit your’ further 


1 


manufacture. Still, my clients are not 


posed to treat you harshly, as doubtless 
you may have stumbled upon their mech 
anism inadvertently 

“T certainly was not aware that in using 


a movement common to so many m ich nes 


that I was infringing anvbody\ 

“We may be able to arrange the matter 
amicably, sit How many presses have 
you a illy sold 

‘Only five or six. ] ve just started 
this branch of the bu Ss 

In that se we Ww d permit you to 

Sé movemet nd ept a yvalty 

1 each press y make and sell in th 
future and not consider the small number 

YW in UUseé 

What royalty w d expect tor 
such permissio1 

How would id 1 press strik 
| 1 WW l ( Sta \ P iS 
) Ss ag ! v1 g, and I will 
sig d vil 9 n yple 
This lid lup] xcluding six 
pt 
( ‘ ) HE (WOOSENECK 

As soon s M Batt 1 gone I 
grabbed t and m e-line for 
he . ) 

Hold up presses ew days, 
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\ r S * 
suit for using tha ssed cam 
1) ’ ha ] 1 zoosene “*k? 

Jack Davis always illed th im a 
gooseneck vhen hadn 1 worse 
lame f ‘Well, yu ght to ge 
dow \ narrowbones and thank the 
Lord f law S vis Now \ ve 
. + ont 

I d li ick n 1 at home 
It was always 1 deli s litter I 
would illow swep t once or twice 
1 yea nd then I did nyself simply to 
ippease my wife It is den I went 
fter supp lat evening, determined to 
nd a movement to eliminate that hatefu 
im. It was a long, hard night’s task, but 
I had worked by 4 o'clock next 
norning Then I went to bed and slept 
intil & Before the 6 o'clock whistle 
sounded that evening Jack had the new 
movement on the press and running. In- 


stead of a cam,.there was a simple, easy 


swinging pitman, which gave a compound 


toggle action to the platen, very powerful, 
ind just what I had been dreaming of for 
months [There were no more “goose- 
neck” presses ma le I sent ut to my 
five customers, some time afterward, an 


offer to ship them improved presses for 
had back, 


ing reported satisfactory 


those they Only three came 


he others be 


No Prorit 1n SIGHT 
completed only six presses, in 
at Machinery Hall. But 


fit even at list 


I had vet 


cluding the one 


their cost left me no pr 


had 


price l o meet sharp competition, 
under existing 
hold on or 


called on 


and it became a question, 


conditions, whether I should 


problem | 


let go To solve this 


Mr. Hawles. I 


showed him 


| had made which were far from encour 
iwing 

Isn't there some way f this, Mr 
Hawles | He llEev¢ | aN i good press 
that it will sell 1 idily, ind hat it ¢ ight 
t ilt 25 per cent. cheaper than any 
similar machine 1 the market. How can 


Enougl eciesi2gn e press lak 
1ew patterns, and complete special tools 
jigs and fix es produce every part in 
duplicat I ha een studying t man 
fa ig problems all my lif | nk 
we ed ¢ nbe I ) s rv 
nateri \ ind m tac 

ing 5 east 50 p But it 
will e some Id sh lo1 

B \ 

\ twel { | ] lla > li 
| na e work I will charge y 

l gul S 5 I will re n 
n d : 1 to a reliabl draftsman ind 
the patternmaker who has done my work 
fo ears | ink Ve nm save few 
hundred f f th wenty-five 
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twenty-five hundred dollars for a substa 
tial interest in the business, and reli 


hereafter of worry over the manufa 


turing end.” 
“I must consider this matter for a 


Hawles think I beg 


perhaps I should ha sugg 

course at : I believe, however, if 
had the press would have never b 
hott 


have deferr 


it say the leas But I have loosens 

ip isiderably more than twenty 

hundred dollars as it is, and it is not cl 

to me how I can make another move 
“You can move in the way I sugges 

and win. In nine cases out of ten, yes 


more than that, ninety-nine out of a hin 
dred, the 
. } 7 + 


1S ne ast 


ye machine made for a patente 

You are the lucky hundredt! 

man, and every dollar you have spent ir 
, 


at dact 





demonstrating tl has been wel 


spent. Consider this phase of the questio: 
[ uu decide.” 
I gave the subject careful thought for a 
week; then was c ympelled to decide for 
myself. I would go ahead and hold on t 
the whole thing. The course outlined by 
Hawles only confirmed the conclusions | 
had arrived at long before 

It required nearly four months to pro 
duce the first press of the new design 
j * jigs and other special tools made 
The actual cost was very 


But 


for the purpose 
| 


close to twenty-five hundred dollars. 


the net cost of future presses had beer 
cut down to less than one-half of what 


machines I had sold stood 


, j 
ahead 


f the five 


each 
me. I was now in condition to go 
profitably and meet any reasonable d: 


Within a I sold 


or four hundred presses and the d 


mand promptly year 


three 
having booked on 


mand was increasing, 


rder from a Cincinnati dealer for seven 
tv-five machines Afterward this dealer's 
rders aggregated several hundred 
presses 


WHERE THE LAWYER Missep It 





Some six or eight months after Mr: 
Batt’s visit, ippeared again. He was 
dressed still more fa Itlessly l efore 
ind was in a particularly pleasant mood 
With a dial shak from his gloved 
hand, h narked 

“Bus ness p tv ¢g rd I he 1 

Fairly satisfactory s uirly 

Well, Mr. Clay, my time is rat] li 

] da 1 wit \ r permiss \ 
vill go overt ks and see | \ g 
i check y g me on 1 l 

I am afraid that I av \ 

















‘ + ~+] lie + } ] . +h, 
I am pertectly willing abide y tne 


iwreement, sir.” 


“Then why not produce your books, s 
lat we nn ike a settiement 


asier and more quickly in another w 
Ple iSe step I wareroom W n 
He accompani ne through vartiti ’ 

tot I e store 
Mr. Ba tinued, “] ver mad 
ther n-m lent press s th 

\ il] several months ag O1 

( six presses I had then sold, 
were ) d by this impr d ma 
ind Ss rned destroved lat 

m movement wa so very unsatistactory 

it I had long ago determined to aban 

mn it. Put your foot on the treadle and 
try this press, sir. Examine carefully 
t platen movement. Doesn nake 


ir cam look like a wayback number 
At least, it looks that way to me.” 
Y glance was sufficient. With a rather 
sickly smile he bade me a feeble adieu and 


went awa) 





Personal 


J. E. Lynch, who has been for awhile 
with The James Saunders Company, Day 
ton, Ohio, in the interest of the Carrol 
Increase Swing Lathe Attachment, has 
severed his connection with the Saunders 
Company 

E. B. Boye, until recently manager of 
the Cleveland office of Messrs. Manning, 
Maxwell & Moore, has accepted a posi 


n with The Warner & Swasey Com 


J. Cecil Nuckols, for the past three years 


} 


Ss 


advertising manager of The 
Company, Cincinnati, Chicago, Pittsburg 
has recently received the additional ap 
pointment of advertising manager of T] 
Cincinnati Electrical Tool Compa 


Harvey E. Brown, managing f 
the Maximus Brak Synd 
Queen Anne’s Chambers, W 
I d England, is int Uni St s 
looking after the troduct ( f tl 
Maximus brak« \} ie ‘ S¢ 

iq s ¢ » 1 
St. | s Xf 

Prof. Charles Henry Be mi S 

el int t e school I 
gineering of P University He w 

ceed P W. EF. M. Goss, w S 

signe similar appointment 

e | SI vf Illinois Protess 
I 1 . 1 the chair of ! l 
gine g Case Schor f Ay 
ed Scie S 1880, p ous to whi 
\ ~ e ve S engage 
i of engineering and f SIX 

fessor of ical engineering 
[ versity \ his a at 

ink Ri rds, formerly associat 
a © VAcCHINIS 
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recently connected with the publicity de 


partment of the Ingersoll-Rand Com 


pany has been appointed managing edi 
tor ot Compressed (his paper, 
which is now II ars ld, will in 


future be published by The Compressed 
\ir Magazine Company, 11 Broadway, 
New York City 


Under the able man 


iwement f Mr. Richards, it will, no 
doubt, be an even mor iseful publi 
tion than in tl R 


vv iv od deal 

F. B. Duncan, formerly neral superin 
tendent of the Northern Electrical Com 
pany,and since manager of the Akron Elec 


trical Manufacturing Company, and H.C 
Hale, until recently manager of the Mineral 
Ridge Manufacturing Company, previous 
to which time he acted as mechanical 
engineer and designer of mining ma 
chinery for Webster, Camp & Lane and 
Wellman, Seaver & Morgan Company, 
have organized at Cleveland the firm of 


Hale & Duncan, contracti 


g and design 
ing engineers They will pay special at 
tention to electrical equipment of mines, 
although Mr. Dunean will continue to 
devote considerable attention to motor 


driven machine tools 





Business Items 


The Pittsburgh Automatic Vise and Tool 
Company, general offices, Pittsburg, Penn., re 
ports a very large volume of business from 
its exhibit at the Jamestown Exposition 

The Keystone Steel Casting Company, 
Chester, Penn., advises us that its crucible 
steel and McHaffie steel departments are now 
in full operation and that it has a large 
number of orders on its books 

Roth Bros. & ¢ 
ufacturers of motors, dynamos and electrically 
driven tools, have opened an office at 136 
Liberty street, New York: Geo. F. Schminke, 


Chicago lll., man 


manager 


The Bullard Machine Tool Company, 
Bridgeport, Conn at ts ecent directors 


neeting elected E. IP. Bullard, Jr., president; 
S. H. Bullard, vice-president, and A. H tu 
d, secretary and treasure 
The factory of the Morse Twist Drill and 
Machine Company, New Bedford, Mass., will 
ry, closed for vacation during the week of 
August 26-31 The office 


partment will, however remain open 


nd shipping de 


The Atlantic Coast Line Railway Company 
has installed at South Rocky Mount plant, 


1 -ton, .-motor ectric crane, span about 


i irnished by the 
Northern Engineering Work Detroit, Mich 


feet, the crane eing 


The factory of the American Emery Wheel 
Works, Providence R. I Ww be closed for 
ation and repairs fron August 3 to 
1”, inclusive During this time the office 
will be open, but no shipments wv e made 


ntil the resumption of work on August 12 


The E. H. Mumford Company Philade 


phia. has been made the sole selling agent 
the Bonvillian-Ronceray universal system 
machine molding. including the hydraulic 


nower molding machines, the method of mak 


ng stripping-plate patterns and the cliché 
} 


process for paterns which are not stripped 


The Hydraulic Press Manufacturing Com 


pany Mt Gilead Ohio is converting its 


team power plant nto a gas electro power 


plant by installing a Wk 
ifactured by Clark Brothers Company lve 
mont N Y., direct onnected = ts direct 
current generat t Burke Elect 


Company 


rhe Turner Bras Works, forms v of ¢ 


cago, have completed the new factory at 
Sycamore, Ill and re now occupying t 
The main factory lilding has a floor spa 
of 40,000 square ‘ with powe nd he 
ing plants additiona Improved machinery 
has wen installed and the fa ties en 
larged and greatly improved ° 

The Lunkenheimer Company, of Cincint 
Ohio, gave its forty-fifth annual picn 
Whitewater Park on July 27 Ihe n 
nished all refreshments gars transpo 
tion, musik et free f charge A troupe 
actors was hired f the afternoon and 
vaudeville was giver Prizes were iwarded 
to the winners of vari contests 

On and after August 1 1907 John HW 


Graham & Co., of 113 Chambers street, New 
York, will have ex isive control of the sales 
department of G. W. Griffin & ¢ 
ing them for the sale of Griffin’ hack 


represent 


blades, etc., which for a number of years ha 

been sold through C. E. Jennines & Co. John 
H. Graham & Co. will make all quotations 
receive orders, bil the goods and make 


collec tions 


The Cincinnati Planer Company has in 
creased its capital stock from $200,000 to 
$400,000 The additional capital will be used 
to cover the cost of the new plant now being 
built at Oakley, Ohio, which is a suburb of 
Cincinnati This plant will be equipped 
complete with new machinery which will be 
operated exclusively on large planers from 
G to 12 feet square The present plant 
will continue to be operated on the smaller 
sizes The new Oakley plant is now well 
under way and will be completed some time 


in September 





Trade Catalogs 


Norton Company Worcester Mass Cat 


alog of grinding wheels and machinery I] 
lustrated, 146 pages, 6x9 inches, paper 


Emmert Manufacturing Company, Waynes 


bore Penn Catalog describing universal 
vises Illustrated, 16 pages, 314x614 Inches, 
paper 


American Locomotive Company, New York 
Catalog of eight wheel type passenger loco 
motives Illustrated, 60 pages, 6x9 inches, 


paper 


The Newell Engineering Company Ltd 
Warrington, England Catalog of gages and 
measuring machines Illustrated, 68 pages, 
6x9 inches, paper 


Roston Gear Works, Norfolk Downs, Mass 


Catalog E, describing line of gears also 


chains, sprockets, bearings, et« Illustrated, 


88 pages, 31%4x6 inches, paper 


Buffalo Steam Pump Company Buffal 

N. Y. Catalog 187, describing steam, power, 
ntrifugal and turbine pumps Illustrated 
2 pages, 6x9 inche paper 


rhe R. K. LeBlond Machine Too Com 
pany, Cincinnat Ohio. Catalogs describing 
20-inch high speed lathes, 24-inch high speed 


engine lathe and reducing lathe, turret lathes 


and equipments ] strated 


The Adjustable Collet Company, Cleveland, 
Ohi Catalog entitled Steps to Economical 
Shop Practice’ which describes A. C. adjust 
able spring collets and A. C. automatic spring 


collet attachments Illustrated 12 pages, 


6x0 inches, paper. 








248 


Manufacturers 





The Belknap Iron Foundry, Laconia, N. H., 
will 

The Milwaukee 
will new 

The Keyes Fiber Company, Cohoes, N. Y., 
will erect a new factory. 


be enlarged 
( Wis.) 
plant 


Novelty Dye Works, 


erect a 


The New Castle (Penn.) Portland Cement 
Company will erect a plant 
The Dayton (Ohio) Pipe Coupling Com- 


pany is erecting a new factory. 

The Federal Furnace Company will enlarge 
its plant at South Chicago, Ill 

J. J. Lacy & Co., 
erect an addition to their foundry 

W. H. Sawyer & Sons, Americus, Ga., will 
build a new foundry ‘and pattern shop 

The Indianapolis (Ind.) Motor 
pany will erect a new three-story factory 


Baltimore, Md., will 


Car Com- 
The Lake Shore Engine Works, Marquette, 

Mich., new and larger plant. 
The Mexican Central Railroad will 

the shops and roundhouse at Guadalajara. 
The 


Crosse, 


will erect a 


enlarge 


Vote-Berger Telephone Company, La 

Wis., proposes to erect a new factory 
The Marine Metal and Supply Company, of 

New York, will erect a plant in Jersey City, 

N. J 

Light 


The St. Petersburg (Fla.) Electric 
and Power Company will add a new machine 
shop 

The plant of the Northern Motor Car 
Company, at Port Huron, Mich., will be 


doubled 
The Crown Cork and Seal Company, of Bal 
Md., erect a plant in Toronto, 


timore, will 


Canada 


The Bossert Electric Construction . Com 
pany, Utiea, N. Y has bought site for a 
new plant 

Plans have been drawn for an additional 
foundry to be erected by George H. McKinley, 
Moline, Ill 

A new machine shop for the Earle Gear 
and Machine Company, Philadeiphia, Penn., 
will be erected 

The Washburn Car Coupler Company, 
Minneapolis, Minn., will build a new plant 


of large capacity 
The American 
New Orleans, La., 
its woodworking plant 
The White Trunk 
Nashville, Tenn., will 
cently destroyed by fire 
The Newell 
tanooga, Tenn., 
extend its 


Manufacturing Company, 
will make improvements to 


Company, 
plant re 


and Bag 
rebuild its 
Plow Company, Chat- 
land in 


Sanders 
has purchased more 
order to plant 

The Crawford 
erstown, Md., will 
in order to 


Company, Hag- 
buildings 


Automobile 
additional 
output 


erect 
increase its 

The American Window Company, 
Hartford City, Ind., will double the capacity 
of its plant, expending $40,000 


Glass 


The Winchester Repeating Arms Company, 
Haven, Conn., is building an addition 
used for erecting machinery 


New 
to be 

The Roper Lumber Company, Newbern, 
N. C., is erecting a building to be equipped 
as a machine shop and planing mill 

The Wm. B. Pollock Youngs 
town, Ohio, is planning improve 
ments including a new machine shop 

The Tampa (Fla.) Electric Company will 
enlarge its plant and change some of its oll 
burning furnaces to coal burning furnaces. 

E. M. Jordan, Norfolk, Va., will build a 
garage which is to be equipped with tools for 
automobile repair work, at a cost of $35,000. 


Company, 
extensive 


The Falfurrias (Texas) machine shops 


AMERICAN MACHINIST 
has been incorporated by Ed. C. Lassier, L. D. 
Miller and M. A. Newman. Capital, $10,000. 
McKinnie Veneer & Packing Company, 
Paducah, Ky., will rebuild its box factory, 
recently burned, at a cost of about $10,000. 
The Barcalo Manufacturing Company, Buf- 
falo, N. Y., making iron and brass bedsteads, 


will, it is said, build an addition to its 
plant. 

The Levy & Heilprin Manufacturing Com- 
pany, Philadelphia, Peon., making air guns, 
etc., will make extensive alterations to the 
plant. 

A new tool and machine shop will be 
erected at the University of Kansas, Law- 
rence, Mass. This will be put up by the 
students. 

The General Fire Extinguisher Company, 
Auburn, R. I., will erect a new two-story 


building to be used as a foundry and charg 
ing house. 


It is announced that the Carnegie Steel 
Company will completely rehabilitate the 
Braddock, Penn., plant at a cost of about 
$2,000,000 


The Reynolds Refrigerator Company, Oma- 
ha, Neb., contemplates putting up an addi- 
tional building which will quadruple its pres- 
ent capacity 

A new factory buliding to cost about 
$20,000, will be erected for George B. Grant, 
who is president of the Philadelphia ( Penn.) 
Gear Works 

The E. and T. Fairbanks Company, St. 
Johnsbury, Vt., scale manufacturers, has de- 
cided to establish a branch factory in Sher- 
brooke, Quebec 

It is reported the Pennsylvania lines west 
contemplate the erection of a new shop and 
roundhouse plant at Lawrence junction, south 
of New Castle, Penn 


The Hanlon Nut-Lock Manufacturing Com- 
pany, New Liberty, Ky., has been incorpor- 
ated Incorporators, D. B. Hanlon, T. H. 
North and W. 8S. Ball 


The Leader Foundry Company, Quincy, Mo., 
has been organized. Capital $15,000. Or- 
ganizers, Chas. H. Achelpohl, J. H. Vanden 
Boom and Henry F. Dayton. 

The Armstrong Machine Company, Louis- 
ville, Ky., has been incorporated with $10,000 
capital by Harry Y. Armstrong, Thos. L. Jef- 
ferson and Floyd W. Jefferson. 


Want 





Advertisements 


Rate 25 cents a line for each insertion. 
About six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice. No information given by us re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad- 
vertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation or individual charging a fee for 
“registration,” or a@ commission on wages of 
successful applicants for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Caliper list free.E.G.Smith Co., Columbia, Pa. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 


We desire a few more machines or special- 
ties to manufacture. Box 423, Troy, N. Y. 
Machines designed and built. Walter 8S. 
McKinney, M. E., Broadway, Flushing, N. Y 
Light fine machinery to order; models and 


electrical work specialty. E. O. Chase, New- 
ark, N. J. 
Special machinery accurately built. Screw 
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machine and turret lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J. 

Mechanical engineer can act as New Yor 
representative for small _ salary. G. E. 
Hackett, M. E., 71 Nassau St., New York. 

We will do your manufacturing for you; 
well established and equipped foundry and 
machine shop. Emmert Mfg. Co., Waynes 
boro, Penn. 

Well established concern will pay royalty 
for several good patented machines or tools 


to manufacture. Emmert Mfg. Co., Waynes 
boro, Penn. 
Wanted—-Small space in well equipped ma 


chine shop where good castings can be pro- 
cured, suitable for machine tools. Address 
Box 288, AMERICAN MACHINIST 


mechanical engineer wanted by old engine 


manufacturing firm: hich rating: thoroughly 
prosperous; must invest and be permanent. 
Box 291, AMERICAN MACHINIST. 

Special machinery and duplicate machine 
parts built to order: tools, jigs and experi 
mental work: complete modern 


3 equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Men who operate grinding machines should 
read H. Darbyshire’s “Precision Grinding,” a 
$2 book that’s worth ten times that money to 
you. Hill Pub. Co., 505 Pearl St., New York. 

Design wanted for a practical, light port 
able motor, using steam or compressed air: 
can be of either the rotary or reciprocating 
type; give full particulars and send blue 
print. Box 230, AMERICAN MACHINIST. 

An up to date modern foundry equipped to 
make large work, would like to get in touch 
with machinery builders who are in need of 
heavy gray iron castings: low freight rate to 
all eastern points. Address Box 242, Am. M. 

A well equipped machine shop and foundry 


desires to add to its output by the manu 
facture of articles of brass and iron, which 
would find a ready sale in the south: cor 
respondence invited. Box 122, AMER. Macu 


English firm of machine-too! im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST 

The Forest City Specialty Mfg. Co., of 
Rockford, Illinois, would like to receive cat- 
alogs from machine tool manufacturers and 
dealers; also catalogs of machine shop equip 
ment and supplies in order to complete their 
catalog file. 


Remarkable 


A large 


invention by an old practical 
internal combustion engineer; patents just 
granted; a rotary, valveless, explosive gaso 
lene engine; reversible by spark control; op 
portunity for capitalist. ‘Partner,’’ Box 273, 
AMERICAN MACHINIST 

Wanted—Machinery to build and market: 
will buy or take under royalty for manufac 
turing and marketing new machines or ap 
pliances of merit in the iron line; give full 
particulars or no attention will be received. 
Address “Strictly business,”” Box 275, Am. M. 

Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Planer hands—C. Ashley, a 
has written a book “Planer Kinks,’ for prac 
tical planer men and every planer hand 
should get it; $1 postvaid. Hill Pub. Co., 


planer hand, 


505 Pearl St., New York. 
Salesmen, a paying side-line for you. We 
will allow a liberal commission for selling 


a new automatic hose-coupling of exceptional 
merit which we are placing on the market. 
This is a rare opportunity to substantially in- 
crease your income. Thos. H. Dallett Co., 
23d and York, Philadelphia. 

An established, successful manufactory. 
gross business $70,000, net profits, $14,000: 
can sell double present output to present 
stockholders ; needs $100,000 additional capital 
to extend plant ; investment secured by bonds or 
stock; active position can be obtained if de- 
sired: audit and complete investigation al- 
lowed. Address “Factory,” Box 272, Am. M. 

We have a special proposition for a few 
bright, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 
of the country: no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken; 
we want only practical men who can be de- 
pended on to give the little time required. 
each week: further particulars on application 
Box 102, AMERICAN MACHINIST. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 
A machinist wishes a position as superin- 
tendent or foreman; experienced on engine 
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work and all kinds of machinery; fully com- 
petent in all parts of the business. Address 
Competent,” Box 289, AMER. MACHINIST. 


ILLINOIS 

Experienced designer wishes to change; 
now chief engineer of prominent engine man- 
ufacturer ; position as manager or superinten- 
dent with financial interest desired. Box 
259, AMERICAN MACHINIST. 

Assistant foreman in large manufacturing 
concern, experienced with machine, bench, 
and automatic screw machine work, desires 
executive position in Illinois, lowa or Mis- 
souril, open for position October 1. Box 296, 
AMERICAN MACHINIST. 

Superintendent with experience at handling 
men, reducing costs, and increasing — 
both, in standard and engineering lines 
wishes to make a change; would prefer Chi- 
cago, or vicinity; now employed. but can 
change in thirty days. Box 271, Am. Macn. 

MASSACHUSETTS 

A first-class mechanical engineer who dur- 
ing 1889 to 1891 equipped the factory of the 
Mergenthaler Linotype Co. with s~ecial tools 
and methods enabling this concern to build 
60 linotypes per month, and who during 1899 
to 1905 developed ideas of Mergenthaler on 
logotype machines and invented many new 
things thereto, all of which were, or are be- 
ing patented and were sold for a fortune, de- 
sires a position; now employed: desires to 
leave east on account of ill health in family. 
Box 269, AMERICAN MACHINIST. 

NEW JERSEY 

Mechanical engineer, with 5 years’ experi- 
ence in factory management, will be open for 
an engagement Sept. 1. Box 277, Am. M. 

Young man, 25 years old, with five years’ 
shop experience, three years as draftsman and 
one year as checker, desires position with 
future advancement. Address Box 276, 
AMERICAN MACHINIST. 


NEW YORK 
Mechanical draftsman wishes position. Ad- 
dress Box 297, AMERICAN MACHINIST. 


Practical draftsman wants position near 
New York or Philadelphia. Box 295, Am. M 

Machine shop foreman with inventive and 
organizing ability wishes to change. Box 281, 
AMERICAN MACHINIST. 

Mechanical engineer, technical graduate 
familiar with modern factory methods, de- 
sires change of position, prefers New York 
City Box 280, AMERICAN MACHINIST. 

Superintendent of machine works seeks 
position; has had extensive experience on 
medium and light work and can handle men 
to best advantage; highest references as to 
ability. Box 298, AMERICAN MACHINIST 

Position as superintendent or general fere- 
man by a young man with executive, me 
chanical, and change ability; experienced in 
modern shop practice, stock, cost, tool systems, 
automobiles and drop forgings. Box 293, 
AMERICAN MACHINIST. 

Mechanical engineer, graduate, 29 years 
old, holding position as foreman in auto. 
machinery, wishes position as assistant super- 
intendent or erecting engineer; has also ex- 
perience in structural steel and electrical 
lines. Box 274, AMERICAN MACHINIST 

Graduate M. E., shop experience, age 32, 
designer of high ability; 10 years’ experience 
on fine machinery, typewriters, etc., tools, fix 
tures, special machinery, at present employed, 
will accept responsible position: location im 
material. Address Box 260, Auburn, N. Y. 

Mechanical draftsman having three years’ 
experience as shop foreman, six years as de- 
signer of special and automatic machinery, 
high-class tools, compound and sub-press dies, 
etc., competent to take charge of room, de- 
sires position. tox 285, AMER. MACHINIST 

Mechanic; intelligent and competent, with 

ginal ideas, to design, make, manufacture 

take charge; 10 years’ practical experi 

e on tools, small and medium sized ma- 

inery, metal pattern, instrument and ex 

imental work; best references. “Inven 

e.” Box 287, AMERICAN MACHINIST. 

I am a foreman pattern maker with four- 
een years’ experience in all classes of pat- 

n work, five years’ as foundry assistant 

perintendent ; my determination to advance 

re rapidly than possible where now located 

s nrompted this inquiry; I feel I can con 

ce you of my executive ability, tact and 

ergy: am thirty years old and greatly de- 
to connect myself with a good live com- 
ny. who will give me the opportunity to 
ply my every effort to their interest and 
ognize merit when shown. Address Box 
7, AMERICAN MACHINIST 
PENNSYLVANIA 

Wanted—Position as advertising manager 
th manufacturing concern, preferably in 
echanical field, by a woman with years of 
xperience in that capacity and field, with 
rge, representative houses: thoroughly 
mpetent to handle printing, illustrating and 
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the preparation of copy; at present em- 
ployed; reasons for seeking change made 
known to prospective employer. Box 103, 
AMERICAN MACHINIST. 
RHODE ISLAND 

Experienced designer on automatic and 
general machinery, jigs and tools seeks per- 
manent position. Box 284, AMER. MACH. 

Designing draftsman wants position; ex- 
perience in fixtures, jigs and automatic tool 
machinery. Box 283, AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else 
CANADA 

Wanted—Toolmakers experienced on fix- 
tures, dies and gages. Address with full 
particulars as to experience, wages required, 
giving definite time as to commencing work. 
Ross Rifle Company, Quebec, Canada 

CONNECTICUT 

Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 

Tool and die makers wanted; a number of 
first-class die makers on punching, bending 
and blanking dies for sheet-brass and steel 
work; also toolmakers, especially on cutting 
tools, such as millers, reamers, taps, etc.; 
steady employment for the right parties. Ap- 
ply at once to The Yale & Towne Mfg. Com- 
pany, Stamford, Conn 

ILLINOIS 

Wanted—Permanent position open to an 
American with technical education and first 
class experience as designer on automatic 
metal-working machinery; no applications 
will be considered unless experience is given 
in full, with references, age and salary ex 
pected. Box 290, AMERICAN MACHINIST 

INDIANA 

Wanted—-Five good toolmakers and six 
lathe men; good wages; steady employment. 
The Western Motor Co., Logansport, Ind. 

Wanted—-A working foreman; must be a 
practical die and toolmaker, one who has had 
experience in the drawing of light sheet metal 
specialties such as bottle screw caps pre- 
ferred; must have executive abilities; sober 
and able to furnish good reference; give age, 
state if married or single and salary ex- 
pected; a permanent position for the right 
man. Address Bernardin Bottle Cap Co., 
Evansville, Ind. 

MASSACHUSETTS 

Wanted—Expert machinists; must be all 
around men able to do close high-grade work ; 
$3.50 a day. Box 87, Springtield, Mass. 

Wanted—All around union machinists and 
die makers ; 50 hours work, 54 hours pay, for 
accurate flat work; experienced men wanted, 
others don’t reply. Address stating age, ex 
perience, wages expected and earliest date for 
commencing work. Box 292, AMER. MACH. 

NEW JERSEY 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Good pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, N. J 

NEW YORK 

Wanted—First-class toolmakers on _ tools, 
jigs, and fixtures. Boxes 7 and 53, Syra 
cuse, N. Y. 

Wanted—Experienced all around machinist, 
30 miles from New York. Apply by letter to 
Frank Brookfield, 220 Broadway, New York 

Wanted—A first class aytomobile_ repair 
man: one with executive ability and push, 
to take charge of repair department with one 
of the largest automobile factories in_ the 
East; only competent men who are holding 
similar positions need apply. Address “Auto, 
Sox 286, AMERICAN MACHINIST 

Wanted—General foreman for machine 
shop employing 75 to 100 men, building ma 
chine tools, special machinery, etc.; must be 
thorough mechanic, with tact, resource and 
push; capable and familiar with handling 
men and work to best advantage; good op 
portunity and future for competent man, with 
rapidly growing business Address with full 
particulars as to experience, age, references, 
etc. Box 256, AMERICAN MACHINIS1 

Master mechanic to take charge of repairs, 
maintenance and improvements of a manu 
facturing plant which also employs its own 
machine shop; must be inventive and capable 
of economically designing and constructing 
small as well as large labor saving devices 
and by experience well versed in modern shop 
practice; state fully and in detail experience 
and salary wanted; unexceptional references 
required. Box ‘294, AMERICAN MACHINIS1 

Machinists for lathes, planers and floot 
work wanted; day and night shift; we are 
increasing our force and offer here an ex 
cellent opportunity for energetic mechanics 


39 


who have determination to forge ahead; the 
future advancement of all our employees de 
pends entirely upon their capabilities and 
energy ; we recognize merit as fast as the op 
portunity offers; when applying state wages 
desired Apply Ingersoll-Rand Co., Painted 
Post, N. Y. 
OHIO 

Wanted—Experienced punch and _= shear 
draftsman; state qualifications, age, and 
salary expected. Box 70, AMER. MACHINIST 

Wanted—Several draftsmen familiar with 
steam hammer designing; state age, expert 
ence, and salary eXpected. Box 71, Am. M 

Wanted—Foreman to take charge of shop in 
Ohio, employing fifty men; must have ex 
perience in the manufacture of wood-working 
machinery; state age, experience, reference 
and salary. Address Wood, Box 279, Am. M 

Wanted—Machinists and operatives; we 
are about to remove our machine shops from 
Kent, Ohio, to Franklin, Pa. Some of our 
present employees own their homes in Ohio 
and do not wish to leave them so are seeking 
other permanent employment here. We 
therefore offer to qualified persons positions 
in our present plant from now until about Oc 
tober first and permanent positions to those 
who then move with the plant to Franklin, 
Pa. To such persons who accept service with 
us under the present conditions, we will guar 
antee the best permanent positions when our 
Franklin plant is in operation, giving the 
preference even over present residents of 
Franklin Franklin is a beautiful little city 
of 12,000 inhabitants with excellent schools 
and other facilities We have no labor 
troubles in our shops nor have we ever had 
any. Address communications to C. L. Winey, 
Works Manager, Kent, Ohio . 

PENNSYLVANIA 

Wanted—Lathe, planer and boring mill 
hands. The Blaisdell Machinery Co., Brad 
ford, Pa. ; 

Wanted—-Foreman for gear cutting depart 
ment; must have experience; apply with 
particulars to R. D. Nuttall Co., Pittsburg, Pa 

We are just completing the fitting up of 
a modern machine manufacturing plant, and 
invite applications for employment from ma 
chinists, pattern makers and molders; steady 
employment and good wages for reliable and 
desirable workmen; when writing give full 
details of experience The Shepherd Engin 
eering Co., Williamsport, Pa 

RHODE ISLAND 

We are continually adding to our force ex 
perienced toolmakers, machinists and drafts 
men on special tools, fixtures and models for 
light, high-grade machinery’ good wages and 
steady employment Apply to Taft-DPierce 
Mfg. Co., Woonsocket, R. I 

VIRGINIA 

Wanted—Two or three first-class drafts 
men, those familiar with steam shovel and 
dredge designs preferred: give full experience 
and salary expected Box S82, Richmond, 
Va 





For Sale 


A good 20 h.p. return tubular boiler. Pit 
tenger Roof Paint Co., Elyria, O 

For Sale—Foundry, wood and iron ma 
chine shop. Box 74, Albion, N 

For Sale—-Two large Garvin hub machines 
for forming heavy work; will sell cheap 
Schacht Mfg. Co., Cincinnati, O 

For Sale—-Ten volume library covering com 
pletely the work of the engineer and machin 
ist: good as new; cost $50; will sell for $15 
Address “T. M. T.," Box 425, Chicago 

For Sale—Cyclopedia for modern shop prac 
tice, four volumes; bound in green morocco 
leather. Practically new; cost $18; will sell 
for $6 Address |! N Tin tox 425, Chi 
cago, Il! 

One 10x10x12 duplex steam pump; one 
10x14x12 Rand air compressor one No. 3 
Toledo punch press; two hydraulic presses, 
will take in material 35”°x35” Shartle 
Brothers, Middletown, O 

A rare opportunity; a fully equipped ma 
chine shop for general repair and manufac 
turing purposes (in greater New York) with 
established business no canvassing neces 
sary: fine location, low rental, will sell at a 
sacrifice to quick buyer (with pending con 
tracts) on account of illness of proprietor 
A. Knancke, Box 278, AMERICAN MACHINIST 

For Sale—Sets of patterns for pulley turn 
ing and boring lathe, sizes 30”, 42” and 60 
with detail working drawing, and with some 
special boring bars and tools; these patterns 
were originally purchased from M. C Hend 
ley, Indianapolis, Ind.; a bargain for anyone 
who wishes to take up this line of goods to 
manufacture them: price Ss000 Goldens 
Foundry & Machine Co., Columbus, Ga 
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Articles Advertised 





Abrasive Materials 


Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Copn. 

Coppquaces Co., Niagara Falls, 

Cortland Cy. Wheel Co., Cort- 
land, 

Norton  * Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 


mer wd Wheel Co., Spring- 

fiel 

Superior “Corundum Wheel Co., 
Waltham, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. . 

Aftercoolers, Air 

Globe Machine & Stamping Co., 
Cleveland, O. 


Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 


Alundum 
See Grinding Wheels. 


Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bartlett, E. E., Boston, Mass. 

Marshal! & Huschart Machinery 
Co., Chicago, 111. 

Niles-Bement-Pond Co., New York. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Butterfield & Co. " Derby Line, Vt. 
a. an Bly Co., Rochester, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Union Twist Drill Co., Athol, 

Mass. 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 
Dodge & Day, Philadelphia, Pa. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land, O. 
o- Metallic Mfg. Co., Aurora, 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Elmes Engineering Works, Chas. 
F., Chicago, Ill. 

Mathews, Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Underwood & Co., H. B., Phila- 
delphia, Pa. 

Bearings, Ball and Roller 

Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 

Standard Roller 
Philadelphia, Pa. 


Belt Dressing 


Bearing Co., 


Chee Surface Mfg. Co., Buffalo, 

Dixon Crucible Co o., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 


Belt Filler 


Rhoads & Seas, J. E, Phila., Pa. 
a & Co., Chas. A., New 


Yo 
Shulte. Belting Co., St. Louis, Mo. 


Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

a & Co., Chas. A., New 
ork. 





Belting, Leather—Continued. 

Shultz Belting Co, St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Benches, Work 


Manufacturing .--Y & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 

Bending Machinery, Plate 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, Power 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, Worcester, 
Mass. 

Leas S Allstatter Co., Hamilton, 


Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Bending Tools, Hand 
Wallace Supply Co., Chicago, II}. 


Blanks, Nat and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Blecks, Chain 
See Hoists, Hand. 


Blowers 


American Blower. Co., Detroit, 


American Gas Furnace Co., New 
York. 

Buffalo Forge Co., Buffalo, N. Y. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

i Tool & Supply Co., New 
ork. 

Roth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


General Electric Co., New York. 
Soltmann, E. G., New York. 


Blue Print Paper 
Soltmann, EB. G., New York. 


Boilers 
Struthers-Wells Co., Warren, Pa. 


Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 

Bertram & Sons Co., Ltd, John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 
Pa. 

Niles-Bement-Pond Co., New York 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Too! & Supply Co., New 


York. 
Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 


Standard Engineering Works, El! 
wood City, 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach 
Co., Waterbury. Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co, Greer 
field, Mass. 


Bolt Heads 


Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, Ohio. 
National-Acme Mfg. Co., Cleve- 


land, O. 
Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 

American School of Correspond- 
ence, Chicago, III. 

Henley Pub. Co., N. W., New 


York. 
Hill Publishing Co., 


New York. 
Boosters 
Burke Electric Co., Erie, Pa. 
C & C Electric Co., New York. 


ey: waa Co., Ampere, 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Mad- 
ison, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Westinghouse E lectric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., 
Ohi 


0. 
McCabe, J. J., New York. 
Motch & eres weather Machin- 


Cleveland, 


ery Co., Cleveland 
Newton Mach. Tool Works, Phila- 
delphia, Pa. 
Niles-Bement-Pond Co., New York. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Whitcomb-Blaisdel! Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., Joln, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 

port, Conn. 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 

Gisholt Mach. Co., Madison, Wis. 

Harrington. Son ‘& Co., Edwin, 

Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
McCabe, J. J.. New York. 
Niles-Bement-Pond Co.. New York. 
Poole Co., J. Morton, Wilming*on, 


Del. 





Prentiss Tool & Supply Co., New 
York. 
Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 


| Boring Tools 
Arastrens Bros. Tool Co., Chi- 


cago, 
Feirhenks Co., Springfield, Ohflo. 





| Boxes, Tote 


Cc teveen’ Wire Spring Co., Cleve- 
land, Ohio 

Lyon Metallic Mfg. Co., Aurora, 
Til. 


Brackets, Lamp 


Standard Welding Co., 
Ohio. 


Cleveland, 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O 


Brazing 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe Mach. Tool Co., Hudson, 
Mass. 

Bulldozers 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

x Tool & Supply Co., New 
York. 


Cabinets, Tool 
Armstrong Bros. Tool Co., Chi- 


cago, ° 
Hammacher, Schlemmer & Co., 

New York. 
Aurora, 


Looe Metallic Mfg. Co., 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 


Calipers 


Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 


Mass. 

Slocomb Co., J. T., Providence, 
i a 

Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., Middle- 


town, Conn. 


Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y. 

Rowell Co., W. G., Bridgeport, Ct. 


Castings, Die Molded 


Franklin Mfg. Co., H. H., Syra- 
cuse, » a 

Castings, Iron 

Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Fairbanks Co., Springfield, O. 


Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Keystone Stee! Casting Co., Ches- 
ter, Pa. 

Manufacturers Foundry Co., 
Waterbury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Del. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 


Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Kent & Co., Edwin R., Chicago, 


Il}. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 

Cement, Cast Steel 


Clark Cast Steel 
Shelton, Conn. 


Cement Co., 


Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Hendey Mach. Co., Torrington, 


Conn 
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Cont. 
Boston, 


Centering Machines 
Hill, Clarke & Co., Inc., 


Mass. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New| 





York. 
Whiton Mach. Co., D. 


E., New| 
London, Conn. 
Centers, Planer 
Bartlett, E. E., Boston, Mass. 


Morse Twist Drill & Mach. Co., | 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, | 
Conn. } 

Woodward & Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 
Baldwin Chain & Mfg. Co., Wor- 


cester, Mass. 
Boston Gear Works, Norfolk 


Downs, Mass. 


Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, Y. 


Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Hammacher, Schlemmer 
New York. 

Whitman & Barnes Mfg. Co. Chi- | 
cago, Ill. 

Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R I. 

Cleveland — Machine | 
Co., Cleveland, 

Gisholt Mach. Co. ‘Madison, Wis. 
LeBlond Mach. Tool oo, & Be 
Cincinnati, O. 
Potter & Johnston Mach. Co., 

Pawtucket, R I. 
Warner & Swasey Co., Cleveland, 


Ohio. 
Machine Too! | 





& Co., 


Whitcomb-Blaisdell 
Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, Vt. | 


Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, ; 2 

Brown & Co., R. H., New Haven, 

Crevelant Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, 
Conn. 

Goodell- Pratt Co. Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 


Locks, Conn. 
Jacobs = Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 

New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 

Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, De 
Greenfield, Maas. 


Wells Bros. Co., 
Whitney Mfg. Co., Hartford, Ct. 


Whiton Mach. Co., . BE. New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 

Chucks, Lathe 

Cushman Chuck Co., Hartford, 


Conn. 
Gisholt Mach. Co., Madison, Wis. 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Hiorton & Son Co., E., Windsor, 
New York. 


Locks, Conn. 
Niles-Bement-Pond Co., 
Skinner Chuck Co., New Britain, 
Conn. 
New Britain, Ct. 





Union Mfg. Co., 


Whiton Mach. Co., E., New 
London, Conn. 

Chucks, Planer 

Bartlett, E E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 


Skinner Chuck Co., New Britain, 


Conn. 
Chucks, Split 
Hardinge Bros., Chicago, Il. 
Rivett Lathe Mfg. Co., Boston, | 

Mass. 
Circuit Breakers 
Crocker-Wheeler Co., 








Ampere, 


Electric Controller & Supply Co., 
Cleveland, Ohio. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., | 
Pittsburg, Pa | 


] 
Clamps 


nuns & Spencer Co., Hartford, 


Hogeson & Pettis Mfg Co., New 
aven, Conn. 


Le Count, Wm. G., So. Norwalk, 
Conn. 
Starrett Co., L. S., Athol, Mass. 


| Clutches, Friction 


American Tool and Machine Co., 


Boston, Mass. 

Caldwell, A om & Co., H. W., Chi- 
cago 

Eastern ~~ Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

a 7 Co., Carlyle, Mart- 
or 


Link- Belt. Co. Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Woods Sons Co., T. B., Chambers- 
burg, Pa. 


Clutches, Magnetic 


Electric Controller & Supply Co.. 
Cleveland, Ohio. 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 


Coils 
Standard Welding Co., Cleveland, 
Ohio. 


Collectors, Pneumatie 


Sturtevant Co., B. F., Ilyde Park, 
Mass. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jef- 
sey City, N. J. 


Compound, Slushing 


Warren Bros. Co., Boston, Mass. 
Compressors, Air 
Blaisdell Machinery Co., Brad- 


ford, Pa. 
Blanchard Mach. Co., Cambridge, 
Mass. 
Bury Compressor Co., Erie, Pa. 
Chicago Pneumatic Tool Co., Chi- 


cago, 
Clayton Air Compressor Works, 
ew York. 
Curtis & Co. Mfg. Co., St. Louis, 
General Pneumatic Tool Co., Mon 
tour Falls, N. 
Independent Pneu. ‘Tool Co., Chi- 
cago, I 


ll. 
Ingersoll-Rand Co., New York. 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Somspeen & Co., Geo. H., Boston, 

Spacke. Machine Co., F. W., In- 


dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 


Conduit, Interior 


Sprague Electric Co., New York. 


Cones, Friction 

Evans Friction Cone Co., 
ton Centre, Mass. 

Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 


New- 


=e. Morris Co., Eddystone, 
a. 

Contract Work 

Blanchard Mach. Co., Cambridge, 


ass. 

oe a Machine Co., Providence, 

Skinner Ship Bldg. & Dry Dock 
td 


Co., Baltimore, y 
Turner Mach. Co., Danbury, Ct. 
Controllers and Starters, 
Electric Motor 


Case Mfg. Co., Columbus, O. 
Crocker-Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


Bertram & Sons Co., Ltd, John, 
Dundas, Ontario, Canada. 


Long & Allstatter Co., Hamilton, 


Ohio. 
Niles-Bement-Pond Co., New York. 
Coruandum 
See Grinding Wheels. 
Cotters 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. aL 


Slocomb Co., J. T., Prov., 
Starrett Co., L. S, Athol, Mass 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Ct. 


Countershafts 


Almond |, Bee Co., T. R., Brook- 
lyn, N 
Coutes Clipper Mfg. Co., Worces- 


ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 


Mossberg Wrench Co., Central 
Falls, a 

Norton Grinding Cc., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 


Evans Friction Cone Co., Newton 
Centre, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Countershafts, Speed 
Changing 
Evans Friction Cone Co., Newton 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wueels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 

Couplings, Shaft 

arent be a Co., T. R., Brook- 

Caldwell & Son Co., H. W., Chi- 
eago. Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 


Electric Controller & Supply Co., 
Cleveland, Ohio 


Link-Belt Co.., Philadelphia, Pa. 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter 
Ltd., New York. 
a Co., Inc., Wm., Phila- 
a 
i ard "Gatise Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham- 


bersburg, Pa. 


Cranes 


Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cleve- 
land. Ohio. 

Case Mfg. Co., Columbus, Ohio. 

Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Cleveland Crane & Car Co., Wick- 
liffe, O. 


Cogecent Forgings Co., Oakmont, 
a 
Com & Co., Mfg. Co., St. Louis, 


Frevert Machinery Co., New York. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern pueucering Works, De- 
troit, Mich 
Obermayer Co., 8.. Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 
kee, Wis. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 


Inc., 





Cranes —Continued. 


United Magincering & Fdry. Co., 
Pittsburg, Pa. 


Vandyck C ‘urchill Co., New York. 
ba . Towne Mfg. Co. New 
ork. 


Crank Pin Turning Machines 


Niles-Bement- 1 Co, New York. 
cygerwess & Co., H. B., Phila., 


Crank Shafts 

Bethlehem Steel Co., So. Bethle- 
hem, Pa. 

Standard Connesting Rod Co., 
Beaver Falls, 

Tindel-Morris Co., *Pddystone, Pa. 


Crucibles 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. 

Obermayer Co., 8., Cincinnati, O. 

Crushers 


Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., S., Cincinnati, O. 

Paxson Co.. J. W., Phila., Pa. 

Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 
oe & Co., Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Drainard Milling Mach 
Co., Uyde Park, Mass. 

Boker & Co., Hermann, New York 

“ee S & Ls os Mfg. Co., Provi 
ence 

ones ‘Twist Drill Co., Cleve 
land, VU. 

Hardinge Bren, aang, - hy 

——— Knight fg. i Oo.. 
Newa s 

Ingersoll Milling Mach. Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Cu. 
New Bedford, Mass. 

Nash Company, Geo., New York 


Pratt & Whitney Co., Hartfor 
Conn. 

Rogers Works, Jno. M., Gloucee 
ter City. N. J. 


Standard Tool Co., Cleveland, . 

Union Twist Drill Co., Atha, 
Mass. 

Ward & Son, Edgar T., Boston. 


Mass. 
Whitney Mfg. Co., Hartford, Ct 


Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

ae Clarke & Co., Inc., Boston, 


ass. 
Hurlbut-Rogers Mach. Co., South 
udbury, ass. 
Newten Mach. Tool Works, Phila- 
delphia. Pa. 
ee. Barnes & Co., 


Pratt’ é Whitney Co., Hartford, 


Boston, 


Con 
Prentiss Tool & Supply Co., New 


Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi- 
cago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Fairbanks Co., Springfield, Ohio. 

Fitchburg Machine orks, Fitch- 


burg, Mass. 
K. Tool Holder Co., Shelton, 
n. 


D 
Pratt & Whitney Co., Hartford, 
Conn. 
Western Tool & Mfg. Co., Spring- 
field, Ohio. 


~ 
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NEW MACHINERY AND IMPROVED METHODS 














"WHITNEY CHAINS. 


High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all reguiar hand milling operations 


THE WHITNEY MFG. COMPANY 


HARTFORD, CONN. 
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Cyclometers 
Veeder Mfg. Co., Hartford, Ct. 


Diamond, Tools 


American Emery Whee! Co., 
idence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos L., New York. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 

Superior Corundum 
Waltham, Mass. 


Prov- 


Wheel Co., 


Dies, Sheet Metal 
American Tube & Stamping Co., 
Bridgeport, Conn. 


Bliss Co., E. W., Brooklyn ‘ 

Kent & Co., Edw. R., Ch ca, Z i 

Mossberg Wrench Co., entral 
Falls, I. 

Risdon Tool Works, Waterbury, 
Conn. 

Dies, Sub-Press 

Risdon Tool Works, Waterbury, 
Conn. 

Waltham Machine Works, Wal- 


tham, Mass. 
Dies, Threading, Opening 
Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Geometric Tool Co., New Haven, 
Conn. 
Jones & Lamson Machine Co., 
Springfield, Vt. 
Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Economy Drawing Table Co., To 
ledo, Ohio. 


Mittineague Paper Co., Mittin- 
eague, Mass. 
Soltmann, E. G., New York. 


Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Mittineague Paper Co., Mittin- 
tineague, Mass. 

Noyes Mfg. Co., Waynesboro, Pa. 

Soltmann, BE. G., New York. 

es eee Supply Co., Scranton, 
"a. 

Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drilling Machines, Bench 


W. F. & John, Rock- 


Co., 


Barnes Co., 


ford, q 

Boynton & Plummer, Worcester, 
ass. 

Goodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 


Ltd., New York. 
Pratt & Whitney Co., Hartford, 


Conn. 
Co., Worcester, 


Prentice’ Bros. 
Dwight, Hart- 


Mass. 
Slate Mach. Co., 
ford, Conn. 


Drilling Machines, ee 


American Tool Wks, Co., Cin. 
Bertram & Sons Co., Ltd., Tobe: 
Dundas, Ontario, canada. 


Dallett Co., Thos. Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bezaten & Plummer, Worcester, 
fass 

woek. Burt Co., The, Cleveland, 

0. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co. » New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Drilling Machines, Electric 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Dallett Co., Thos. H., Phila. Pa. 


Independent Pneumatic Tool Co. 
Chicago, Ill. 


Drilling Machines, Multiple 
Spindle 


American Too! Wks £ o., Cin. O. 
Baker Bros., Toledo, O. 
Barnes Co., B. F., Rockford. Ill. 
Barnes Co., W. F. & John, Rock- 
pelt” acn 
us ach. Tool Co., Spring- 
field, Mass. _— 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 





Drilling Machines, Multiple 
Spindle —Continued. 


Bickford Drill & Tool Co., Cin- 
cinnati, 

Foote-Burt Co., The, Cleveland, 
Ohio. 


Fosdick Mach. Tool Co., Cin., O. 


Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadel hia, I Pa 

Henry & — Nite. Co., Hart- 
ford, C 


, Co 
Hill, Clarke. ‘& Co., Boston, 


Mass. 
Marshall & Huschart Machry. Co., 
Chicago, Ill. 


Inc., 


McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 
delphia, Pa. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Toof & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 


Taylor & Fenn Mach. Co., Hart- 
ord, Conn. 

Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Hisey-Wolf Mach. Co, Cincin., O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S, appereoant Tool Co., Cincin- 
nati, O. 


Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 

Baush Mach. Too! Co., Spring- 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, 

Dreses Mach. Tool Co., Cin., O. 


Fitchburg Machine Works, Fitch- 


bare, ass. 

Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Marshall & MHuschart Machry. 
Co., Chicago, Ill. 

McCabe, J » New York. 

Morris Fdry. Co., Jno. B., Cin- 
cinnati, 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co., New York. 

Prentice Bros., Co., Worcester, 
Mass. 

Preptee Tool & Supply Co., New 


ork. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

— Churchill Co., 


Inc., 


New 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bo — & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fosdick Mach. Too! Co., Cin., O. 

Foote-Burt Co., Cleveland. <4 


Gould & Eberhardt, Newark. J. 


Harrington, Son Co., edwin, 
Philadelphia, Pa. 
ae & Wright Mfg. Co., Hart- 


ford, Conn. 

Hill, Clarke & Co., 
Mass. 

Hoefer Mfg. Co., Freeport, Ill. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

cen Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, ml. 

McCabe, J. New York. 

Mechanics Niathine Co., Rock- 
ford, . 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New AL Mfg. Co., New Haven, 
Conn. 


Inc., Boston, 








Drilling Machines, Upright 
Continued. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Prentice Bros. Co., Worcester, 


Mass. 

< —% Tool & Supply Co., New 
ork. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 

ford, Conn. 


shen = Chace Mfg. Co., 


Inc., 


Newark, 

Tay lor & Hartford, 
Conn. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wile Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 
Morse Twist Drill & Machine Cuv., 


New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
J. £.. Pree. &. & 


Slocomb Co., 
Standard Tool Co., Cleveland, O. 


Fenn Co., 


Drills, Hand 

Coates sed Mfg. Co., Worces- 
ter, 

Cincinnati ‘Blectrical Tool Co., 
Cincinnati, O. 

Dallett Co., Thos., H., Phila., Pa. 


Hisey- Wolf Mach. Co., Cincin, O. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. S. Electrical Tool Co., Cin- 
cinnati, O. 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 


General P neumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Pneu. Tool Co., 
Chicago, Ill. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 
Drills, Rail 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 
Niles-Bement-Pond Co., New York 
—_ Tool & Supply Co., New 


Yo 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, l. 

—- & Spencer Co., Hartford, 
Co 

Hisey- Wolf Mach. Co., Cin., O. 


Co., Buffalo, N. Y. 

as., Meriden, Conn. 

— & Whitney Co., Hartford, 
onn. 

Rogers weehs, John M., Glouces- 


ter City 
@eveland, O. 


Keystone Mfg. 
Parker Co, 


Standard” rool Co., 
Drills, Rock 
Ingersoll-Rand Co., New York. 


Northern Electrical Mfg. Co., 
Madison, Wis. 

Drill Speeder 

Graham Mfg. Co., Providence, 
ae 

Drying Apparatus 

American Blower Co., Detroit, 
Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Burke Eectric Co., Erie, Pa. 

C & C Blectric Co., New York. 

a yp Mimo Co., Ampere, 

Eck Dynamo & Motor Co., Belle- 
ville, N 

General Electric Co., New York. 


Jantz & Leist Elec. ‘Co., Cin., O. 
oo ~a Elec. Mfg. Co., Madison, 


nels Dynamo & Engine Co., 


Ridgway, Pa 
Roth Bros. & Co., Chicago, IIl. 
Sprague Elec. Co., Bs | York. 
Sturtevant Co., B. F., Hyde Park, 


Mass 
Triumph Electric Co., Cincin., O. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 





Electrical Supplies 


Ciast. Jr. & Co., Jas., Louisville, 
7 
Electric Controller & Supply Co., 
Cleveland, O. 
General Blectric Co., New York. 
Jantz & Leist Elec. Co., Cin 
Megenere Elec. Mfg. Co., Slodisea. 
s 
Roth Bros. & Co., Chicago, IIl. 
Sprague Elec. Co., New York. 
Triumph Elec Co., Cincinnati, O. 
Wagner Elec. Mfg. Co., St. Louis, 
0. 


Elec. Co., 
;_— N. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Electrically Driven 
and Mac..inery 


American Tool Wks. Co., Cin., O. 


Instrument 


Tools 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Cisse, Jr. & Co., Jas., Louisville, 


y- 
Coppeent Forgings Co., Oakmont, 


a. 
Electric Controller & Supply Co., 
Cleveland, O. 
Hisey-Wolf Mach. Co., Cincin., O. 
Lincoln Motor Wks. Co., Cleve- 
land, O. 
Ransom Mfg. Co., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, IIl. 
U. 8. Electrical Tool Co., Cincin- 
nati, O. 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 
See Grinding Wheels. 


Emery Wheel Dressers 

American Emer Wheel Co., 
Providence, R. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond- a eee Mfg. Co., Ur- 


bana 
Diamond Sow & Stamping Works, 


Buffalo, N. 
Dickinson, Thos. L., New York. 
International Specialty Co., De- 
troit, Mich. 


—— = Emery Wheel Co., Spring- 
Standard. ‘Tool Co., Cleveland, 0. 


Superior Corundum Wheel Co., 
Waltham, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 


Wrigley Co., Thos., Chicago, IIl. 
Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


onn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, 


Engineers, Consulting and 


Architect 
Thompson, Hugh L., 
Conn. 


Waterbury, 


Engineers, Mechanical and 


Electrical 
Cross -Wheeler Co., 


Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 


Engines, Gas ard Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 


Ampere, 


Backus Water Motor Co., New- 
ark. N. J. 

a — Machinery Co., Brad- 
ord 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn 


—, Mach. Mfg. Co., War- 
ren, 
Olds 
Mic 


st, Marys Mach. Co., St. Marys, 
Struthers-Wells Co., Warren, Pa. 


Engines, Kerosene Oil 


Remington Oil Engine Co. 
ford, Conn. 


Gas Power Co., Lansing, 


Stam- 


Engines, Marine 


Remington Oil Engine Co., 
ford, Conn. 


Stam- 
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THE JOHNSON FRICTION CLUTCH 


Clutch The JOHNSON 
Clutch and you clutch 
Clutch Perfection —.—-_ 





‘TF you install JOHNSON Friction 
Clutches you have the elimination of 
all countershaft troubles right in 

your grasp. Johnson Friction Clutches 
make troublesome countershafts only a 
bad memory. They reduce vibration, 
allow better light and a free circulation 
of air. They operate without noise, in- 
sure absolute safety at the highest speeds, 
have no sharp corners, no bolts, nuts or 
links, and take up only about one-third 
the shaft room of other clutches. 


Surely these reasons are inducive 
enough to warrant a try-out. 


The leading concerns in the country 
are using the “Johnson.” It’s sound 
sense and sane judgment to utilize every 
bit of your power. That’s what the 
“Johnson” does. Gives a direct-drive 
from the line shaft without spilling a bit. 
Thus the highest efficiency and greatest 
economy are secured. 


Get a catalog and learn the full story. 

















THE CARLYLE JOHNSON MACHINE CO. santroro conn 






showing 
gaged and pulley 
mounted on hub of 
friction iD 





DOUBLE CLUTCH—EXTERIOR 





SINGLE CLUTCH—-EXTERIOR 
FOREIGN AGENTS: Efandem Co., 67a Shaftsbury Ave., London, Eng., for Great Britain Canadian Fairbanks Co., Montreal, Toronto, 
Winnipeg and Vancouver, torCanada. H. Glaenzer & Perreaud No. 1 Avenue de la Republique, Paris, for Fran« Bieberstein & Goedicke, 
Ferdinanstr. No. 25—7 Amerikahaus, Hamburg,for Germany. Wilh. Sonneson & Co., Maimo, Sweden, for Norway, Sweden, Finland and 
Denmark. 
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Engines, Motor 


Franklin Mfg. Co., H. H., Syra- 
cuse, 


Olds Gas Power Co., Lansing, 
Mich. 

Engines, Steam 

American Blower Co., Detroit, 
Mich. 


Buffalo Forge Co., Buffalo, N. Y. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Struthers-Wells Co., Warren, Pa. 
aoe Co., B. F., Hyde Park, 
ass. 


Engraving Machinery 

Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Exhibition Machinery 

Philadelphia Bourse, Phila., 


h.xpanders, Tube 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Pa. 


Factory Equipment 


Los Metalic Mfg. Co., Aurora, 
Fans, Electric 

Crocker-Wheeler Co., Ampere, 
Diehl zits. Co., Elizabethport, 
aetna Electric Co., New York. 
Northern Elec. Mfg. Co., Madi- 

son, Wis. 
Sprague Electric Co., New York. 
Mass. Co., B. F., Hyde Park, 
fass 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Fans, Exhaust 


Angertonn Blower Co., Detreit, 

ch. 

Buffalo Forge Co., Buffalo, N. Y. 

Cage - Waeeler Co., Ampere, 

Genera! Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Files and Rasps 
American Swiss File & Tool Co., 
York. 


New 
Barnett Co., G. & H., Phila., Pa. 


Carver File Co., Philadelphia, Pa. 


qnmagher. Schlemmer & Co., 
New a 

Heller Bros. Newark, N. J. 

Nicholson ile °éo., Prov, R. T. 

Reichhelm & Co., P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 

Filing Machines 

Compegpe-Bty Co., Rochester, 

Detrick’ & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & on Mfg. Co., Hart- 
ford, Conn 

Fire Brick 


McLeod & Henry Co., Troy, N. Y. 
Flexible Shafts 


Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 


Forges 


Bo ~~ & Plummer, Worcester, 


Bradley & Son, C. C., Syracuse, 


Buffalo Forge Co., Buffalo, N. Y. 

Burke Machy. Co., Cleveland, 0. 

{ngersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

~_— Tool & Supply Co., New 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forging Machinery 
Scranton Co., The, New Haven, 





Conn. 


Forgings, Drop 
Bethlehem Steel Co., So. Beth- 
lehem, Pa. 
Billings & Spencer Co., Hartford, 
onn. 
Brown & Co., R. H., New Haven, 
Conn. 
a Forgings Co., Oakmont, 
oS Tool Holder Co., Shelton, 
nn. 
Page-Storms Drop Forge Co., 
pringfield, Mass. 
Wyman & Gordon Co., Worcester, 
ass. 


Forgings, Hydraulic 


Bethlehem Steet Co., So. Beth- 
lehem, 
Wyman & Soréen Co., Worcester, 
ass. 
Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 


Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Coens Forgings Co., Oakmont, 


Kent & Co., Edwin R., Chicago, | 


McInnes Steel Co., Corry, Pa. 
Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 
ass. 
Foundry Furnishings 


Adams Co., Dubuque, Iowa. 


a. — Thermit Co., New 
ork. 

Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Fuel Economizers 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 
ork. 
Chicago Flexible Shaft Co., Chi- 


cago, . 
Nash Company, Geo., New York. 


Tate, Jones & Co., Pittsburg, Pa. 


Westmacott Gas Furnace Co., 
Providence, R. I. 
Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Furnaces, Gas 


American Gas Furnace Co., New 


Yor 

Chicago preatate Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Obermayer Co., 8. Cincinnati, oO. 

Westmacott as Furnace Co., 
Providence, R. I. 


Furnaces, Melting 
American Gas Furnace Co., New 


York. 

Nash cot Gas Geo., New York. 
Westmacott as Furnace Co., 
Providence, 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 


Furniture, Machine Shop 
Hart & Cooley Co., New Britain, 


Conn. 
o- Metallic Mfg. Co., Aurora, 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 

ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 


Athol Machine Co., Athol, Mass. 

5 & a Mfg. Co., Provi- 
ence 

Henry é& hes Mfg. Co., Hart- 
ford, Conn 

Morse Twist Drill & Mach. Co., 
New Bedford, 


Mass. 
Pratt & Whitney Co., Hartford, 





Conn. 





Gages, Standard—Continued. 
“——— \ a 9 Jno. M., Gloucester, 


Slocomb So, + FT Bee. B & 

Starrett Co., L. S., Athol, Mass. 

bes & Co., J., Bast Boston, 
ass. 


Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 


Gas Blowers and Exhausters 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
. 
Gear Cutting Machinery 


Adams Co., Dubuque, low 


Becker-Brainard Milling “Machine 
Co., Hyde Park, Mass. 
Bickford Drill & Tool Co., Cin- 


cinnati, O. 

Bilgram, Hugo, ee, Pa. 

Brown & oe Mfg. Co., Provi- 
dence, R. 

Clough, R. Mi. Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Morse, Williams & Cc o., Phila., Pa. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
rae Tool & Supply Co., 


ork. 

Slate Pa Co., Dwight, Hart- 
ford, Con 

Sloan & Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., 
apolis, Ind. 

Walcott & Wood Mach. Too! Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 


Conn. 
Whiton Machine Co., D. E., New 
London, Conn. 


New 


Indian- 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 
Bilgram, Hugo, Philadelphia, Pa. 


Boston — Works, Norfolk 
Downs, 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Caldwell . gon Co., H. W., Chi- 
cago, Ill 

Chicago Raw Hide Mfg. Co., Chi- 


cago, ! 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 


wees Gear Shaper Co., Spring- 

eld, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, III. 


Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, I 
Harrington, Son & Co., Edwin, 

Philadelphia, 
Co., The, 


Horsburgh & 
at a Machine ‘Co. Providence, 


Pa. 
Scott 
Cleveland, Ohio 


Lea Equipment Co., New York. 

Morse, Williams & Co., Philadel- 
phia, Pa 

New Process, Rawhide Co., Syra- 


cuse. ° 
Nuttall Co., R. D., Pittsburg, Pa. 
Gottfried & Hunter, 


Patterson. 
Ltd.. New York. 

Philadelphia Gear Works, Phila- 

delphia. Pa. 


Sawyer Gear Wks., <i - oO. 


Spacke Mach. Co , Indian- 
apolis. Ind. 

a a Mfg. Co., McKees 
Rocks, 


Van Dorn & Dutton, Soqgians Oo. 

Walcott & Wood Mach. Tool Co., 
Jackson. Mich. 

Waterbury Gear Co., Waterbury. 
Conn. 


Gears, Molded 
Caldwell & Son Co., H. W., Chi 


cago, 

Farrel Fdry. & Mach. Co., Apn- 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Greenwald Co., I. & B., Cin, 0 

ss Gear Works, Phila 
delphia, Pa. 

—- “s - Mfg. Co. McKees 


Gears, oa 


Boston Gear Works, Norfolk 
Downs, Mass 
Chicago Raw Hide Mfg. Co., Chi 


cago, Ill. 

Earle Gear Mach. Co., Phila., Pa 

Fawcus Mach. Co., Pittsburg, Pa 

Gould & Eberhardt, Newark, N. J 

Grant Gear Works, Boston, Mass 

mo ye h & Scott Co., Cleve 
an 

New Process Rawhide Co., Syra 
cuse, N. Y. 

Nuttall Co., R. D., eeteuce, F 

Philadelphia Gear Works, ila. 
delphia, Pa. 

Sawyer Gear ‘Works, Cleveland, O 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 


—T Bros. Magh. Co., New- 

ar ’ 

Faweus Mach. Co., Pittsburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Morse, William & Co., Phila., Fe. 

Nuttall Co., R. D., Pittsburg, Pa. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

—— a Mfg. Co., McKees 
ocks, 


Van Dorn 7 “Dutton, Cleveland, O. 


Generating Sets 
Burke Electric Co.. Erie, Pa. 
ve as Wheeler Co., Ampere, 


General Electric Co., New York. 
Northern Elec. Mfg. Co., Madison, 


Wis. 
Rid a Dynamo & Engine Co., 


Sprague Se Whectrie o- New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Elec. Co., Cincinnati, O. 

Generators, Gas 

American Gas Furnace Co., New 
York 


Gibs 








Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 
| Dixon Crucible Co., 
City, N. J 


Jos., Jersey 


y, N. J. 

Obermayer Co., S., Cincinnati, O. 

Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 

Safety ee Wheel Co, Spring- 
field, Ohio. 

Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
~ Mach. Co., Worcester, 
Hisey-Wolf Mach. Co., Cin., O. 
Mueller Machine Tool Co-, Cin- 
cinnati, Ohio. 
a Bement Pond Co., New Near 1 


U. 8. Electrical Tool €o., Cin., O 

Getadern, Cock 

Windsor Mach. Co., Windsor, Vt. 

Grinders, Cutter 

Bath Grinder Co., Fitchburg, 
Mass. 

Becker Brainard Milling Mach. 


Co., Hyde Park, Mass. 
ay ~~ & Sharpe Mfg. Co., Provi- 


R. 
Cincinnati Milling Machine Co., 
Cincinnati, 


Crocker-Wheeler Co., Ampere, 
Garvin Machine Co., New York. 


Gould & Eberhardt, Newark, N. J. 
Greenfield Mach. Co., Greenfield, 


Mass. 
Heald Machine Co., 


Hiisey-¥ Wolf Mach. Co., Cincin., O. 
Ingersoll Mi Mach. Co., 


Niles-Bement-Pond Co., New York. 
—— Grinding Co., Worcester, 
ass. 


Worcester, 
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ew Development in Air Compressors 


A Machine That at Constant Speed Automatically Varies the Vol- 
ume of Air Delivered to Meet the Constantly Fluctuating Demand 





EDITORIAL 


[he driving of air compressors by elec 
tric motors has introduced a new problem 
into air compressor design. A fundamen 

il feature of air compressor service 1S 
that the consumption of air is variable be 
tween wide limits, and the delivery of the 
air by the compressor must meet this 
condition—a substantially constant pres 


sure being maintained while the volume 


tion of 


recent device of throttling the suction 
the machine. Motor-driven compressors 
are now called for in considerable num 
bers and of large sizes, and the problem 1s 
of growing importance The machines 
here shown were made by the Nordberg 
Manufacturing Company, the one shown 
in the half-tone being for the Aktiebolget 


1 


Maskiniffar, Sweden, while the one from 


CORRESPONDENCE 


and compres wain during the return 


or compression stroke, the result being, in 


effect, to vary the working length of the 
stroke as required, the delivery of air be 
ng varied in the me rat while, ex 
cept I possl ] eakagt I e vaive ind 
piston S involy t proce 

The valves are of the Corliss pattern 


actuated by the regular Nordberg full 

















FIG. I THE 


of air delivered is such as to maintain this 
constant pressure under a_ constantly 
fluctuating consumption. With compres- 
sors having independent steam engines 
the requirements are naturally and usu 
ally met by varying the speed of the com 
pressor, but with motor-driven machines 
this method of regulation becomes im 
practicable and other expedients must be 
resorted to, among such expedients being 
the use of unloading devices by which the 
action of the compressor is entirely sus- 
pended from time to time, and the more 


NORDBERG CONSTANT SPEED VARIABLE DELIVER) 


which the indicator cards were taken was 
made for the North Butte Mining Com 


pany. This latter machine has cylinders 
of 22 and 36x42 inches and a_ normal 
capacity of 3500 ibic feet of free air per 
minute. 


THE PRINCIPLE OF THE MACHINE 


T he desired resuit here obtained by 


closing the inlet valve before the stroke 1s 
completed, the air in the cylinder being 
then expanded below atmospheric pres 


sure during the remainder of th stroke 


AIR COMPRESSOR 


stroke gear, the closing being by a dash 
pot, as in steam engine practice, and con- 
trolled by a pressure governor, making 


the machine entirely automatic 


[THE VALVE GEAR 


Fig. 1 is from a photograph of the ma- 


chine. taken with the machine stand 


ing on the erecting-shop floor, and 
shows its general appearance. Fig. 2 1s 
a side view of one of the cylinders, taken 
from between the frames, and shows 


clearly the general construction of the 
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valve gear. The wrist-plate is driven by full, one-half and nearly zero load. 
the reach rod a, while the releasing gear compressor being compounded, the cards 
is driven by the rod b, which oscillates are double in all cases, the upper one of 
the arm c about the fixed center d. each 

The two reach rods ef to the releasing lower 


cams, are connected to the three-armed 
rocker ghi, swiveled to the lower end 
of c, i being connected by the link 7 to the 
radius fork k to which the pressure gov 
ernor / is connected. It is obvious that 
under the action of the eccentric rod 
the parallelogram of parts cijk_ will 
oscillate as such, the arms gf maintain- 
ing a vertical position and giving equal 
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from the high-pressure cylin- 

















August 22, 1907 


der. Fig. 5 shows the action of the gear 
beautifully. Taking the crank end card, 
the suction valve opens at the beginning 
of the stroke at a and remains open until 
mid-stroke is reached, when at 0 the re 
leasing gear acts and the valve is closed 
From } to c the air contained in the cyl 
inder expands until at c, when the end of 
the stroke is reached, compression be 
gins—the expansion and compression lines 
being practically superimposed until at 
mospheric pressure is reached, when the 
compression proceeds in the usual man 
ner. The action of the high-pressure 
valves is precisely similar, except that 
the expansion and re-compression of the 
air is from the receiver pressure instead 

















FIG, 








SHOWING VALVE GEAR 


SIDE ELEVATION 








movement to both knock-off cams. Should, 
however, the pressure governor draw 
arm 1 upward, gh will be inclined to the 
left and the parts will, as before, oscillate 
as a parallelogram, gh swinging in its 
inclined position but maintaining paral- 
lelism with itself while the two ends have 
again the same movement and the release 
of the valves is altered. 


THE RELEASING MECHANISM 

[he releasing gear is another beautiful 
piece of mechanism and is clearly shown 
in Fig. 3. The main valve moving piece 
has three arms ab and c, the wrist plate 
link being connected to a, the releasing 
latch d to b, and the governor cam arm 
e to c. The governor cam arm is con- 
nected to the governor by the rod f and 
has thus a compound motion—one by 
which it swings bodily about its swivel 
pin at the top, and another by which it is 
adjusted laterally by the governor. The 
cam arm at its lower end is composed of 
two circular arcs struck from the center 
above, the two arcs being connected by a 
short incline. The roller at the end of 
arm g, which is keyed to the releasing 
latch, rides within the cam groove as arm 
g swings under the action of the main ec 
centric and releases and engages the latch 
as the roller passes the jog in the cam 
groove—the position of the release being 
determined by the governor as aiready 
explained 


INDICATOR CARDS 








The unique action of this gear is clearly 











shown in Figs. 4, 5 and 6 which give in- 
dicator cards under conditions of nearly 





THE NORDBERG 


FULL STROKE VALVE GEAR 
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f from the atmosphere. The action will 
e seen to be precisely the same as that 
f steam cylinder admission valves, open- 


oi — 19 lbs 
H ¢ H 
Spring 16 
ee — ines Atm 
Vac 
a” 
ied 3 lb " 
Hi Cc H 
Spring 60 
Atm —— 
Vac 
FIG. 4. NEARLY FULL LOAD 


INDICATOR CARDS 


ing at the end of the stroke and closing 
at a point determined by the governor. 
In order to overcome mechanical dif- 
ficulties each cylinder is provided with its 
own governor, and the perfection of ac 
tion of these governors will be seen at 
once from the attached to the 
cards, giving the intercooler and recciver 


figures 


pressures, the extreme variation of the 
latter being but three pounds. 


THe VALVES 
Fig. 7 gives a section of a cylinder head 
and its valve. The inlet valve is shown 
is open, the closing movement being by 
turn to the right. When closed the 
port a opens into the main port entering 

















FIG. 8. PLAN SECTION 
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the cylinder, and whatever be the pressure 
within the cylinder, the same pressure is 
maintained 


behind the valve, which is 
‘4 
y 20 lbs 
Spring 16 Cc 
Y onciens Atm 
a = ~ 
Vac 
SO lbs 
Spring 3S 
> 
ee \tm 
Vac 


FIG. 5. HALF LOAD 
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thus prevented from lifting from its seat 


which, without this pr 


case 


SPEED 74 REVOLUTIONS PER MINUTE 


Spring lt 


Spring 00 


—— 


FIG. O 


NEARLY ZERO LOAD 


vision, might be the 


| 23 Ibe 


; Atm, 


Vac. 
\~ ibs. 


Cc 


Atm. 
Vac, 
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INTERCOOLER 


FIG 
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SECTION AI 





ELEVATION 

















[HE INTERCOOLER 
Figs. 8 and 9 show Mr. Nordberg’s lat 
est pattern of intercooler, in which noth 
ing has been spared to insure perfect 


Che economy of compound com 
the per 


many 


cooling 
pression cepends entirely upon 
of the 


pound compressors being the reverse of 


formance intercooler com 
economical because of the imperfect action 
of the The 
due to compounding is not large in any 


intercooler margin of gain 


event, and with some inevitable loss due 
to the forcing of the air through two ex 
sets of valves, this margin may 
than the 


cooler performs its function properly, and 


tra 


disappear unless inter 


more 


reduces the air to very nearly its original 
of the water and 


temperature. The flow 

air in opposite directions through the in 
tercooler in order that the air at exit 
may have the advantage of the coolest in 


coming water is common, but I have never 


before seen so complete a provision to 
compel the water to flow equally through 


all of the tubes, and thus insure that all 


parts of the cooling surface shall be 
equally effective The tube plates are 
shown at aa, while complete tubes are 


off to avoid 


shown at h and others—cut 
confusion—are shown at cc [he air 
enters the intercooler at d and is dis 


while the water enters at f 
and is discharged at g. Baffle plates hhh 
guide the air in the manner indicated by 
the arrows 111, while baffles in the water 
heads insure the flow of the water in the 
indicated by the ar- 


charged at e¢, 


opposite direction as 
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when entering the 
cw-pressure cylinder. The ratio between 
the the 
ficiency of compression and is shown in 


ts initial 


i temperature 
] 
called ef- 


two horse-powers 1s 


the efficiency curve at the top of the dia- 
grams, this curve extending from an out- 
a little over 200 to one of 3600 


put of 
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FIG. 7. THE VALVES 
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FIG 10 


EFFICIENCY OF THE MACHINE 

The efficiency of the compressor is in- 
dicated by the diagram, Fig in which 
the line for the actual 
power has been taken directly from the 
Che line 


10, 
indicated horse- 


cards shown in Figs. 4, 5 and 6. 
for the theorectical indicated horse-power 
is based on the assumption of adiabatic 
compression in each cylinder, with perfect 
cooling between the cylinders and no valve 
under- 


loss—perfect intercooling being 


stood to mean the reduction of the air to 


EFFICIENCY 


Capacity, Cubic Feet per Minite 


DIAGRAM 


The curve will be 
high, and espec- 


cubic feet per minute. 
seen to be remarkably 
ially so for the smaller loads. 


F. A. H. 





compound being 


A boiler-cleaning is 
manufactured in Mexico and is reported 
to be meeting with considerable success 
It is from vegetable sub- 
stances and is said to effectually remove 


made wholly 


scale from boiler tubes while working no 
injury to the tubes or boiler shell. 
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Inexpensive High-speed Tools 


Y. ZIEGLER 


By 


For the past two years we have suc 
cessfully used machine tools made by 
welding Novo steel to machine-stee! 


Laffitte welding plate was used 
all machines 
satisfaction in 


shanks. 
and although 
these tools have 
every way the 
as planers, vertical and horizontal mills 


not used on 


given 
on larger machines such 
and large turret and engine lathes 


Any style or shape can be made, and 
after the steel is ground away new pieces 
welded on a 


coul 1 be 


of high-speed steel can be 


quickly as another tool 


dressed 


Sketches will show some of the diffe: 


ent tools used. No. 2 is a flat finisher 
and can be made as shown or by mere] 
setting steel on the upper side of th 


shank as the roughing tool Fig. 4 

For a side tool, Fig. 6, the high-speed 
of th 
this 


steel is simply welded on the side 
shank, a piece %x1x1% inches in 
case being large enough 

When using facing tools made of solid 
high-speed steel on the horizontal mill a 
large per cent. would break under a heavy 
cut, but since making them, as 
we have no more broken cutters 


Facers for turret lathes, both roughing 


in Fig. 7, 























and finishing, are made in the same way 
Fig. 8 is the method used in making some 
of the narrow tools. 

Although we have an occasional poor 
weld, on the whole very few tools hav 
\ 
| \ 

_ - 
i = 
) 
» 
2 ( 
9 
” 
‘ 
a 
i 8 
INEXPENSIVE HIGH SPEED TOOLS 


been sent back to the blacksmith because 
of the Novo becoming detached 

To make the weld both the shank and 
steel are brought to a bright red heat, then 
taken from the fire and a piece of the 
welding plate placed on the shank and 
the steel on the plate. A flatter is held 
on the steel, and a sharp blow is struck 
with a sledge 

They are then put in the fire and 
brought to a white heat, and by a few 
more blows are thoroughly welded. 





—_s 
n 





August 22, 1907. 


More about Filing Systems 


By A. B. JAMEs 


Some years ago (AMERICAN MACHINIS1 
March 13, 1890) Prof. A. T. Woods 


strongly advocated the envelop system of 


filing, giving credit for the idea to Pro 
fessor Chandler, of Columbia Colleg« 
Since then it has been often advocated 
with modifications suggested by the 
writer’s ingenuity and the commercial us« 
f the card index 

The greatest defect in most methods 


proposed is that they have been patterned 





FILING 


after some library cataloging system. The 
requirements of the average working- 
reading mechanic are essentially different. 
In again advocating this system or its 
more recent form, the vertical file, it is 
assumed that a man reads a _ technical 
paper because of its value to him in his 
work, and that he wants this information 
n get-at-able form without much expen- 


liture of time. From the standpoint of 
the individual, a man’s time has a greater 
value to himself than to anyone else, and 
therefore the time spent on a filing sys- 
tem means more than day’s wages. Its 
potential value is greater. 

The big, discouraging time-wasters are 
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lipping, pasting ( I ndexing 1 
filing system is g 1 to t extent that 
ese are eliminated 
STARTING THE ENV! S 
Such a system is \ ( rted 
Measure the Taraest ene to be filed, 4 
le whet! it is to be fold led t 
1 buy enve ops suit \ xI2 wil 
take a page of the AMERICAN MACHIN 
rr Engineering News with one fold Che 
heavier the envelop t bet sit W 
vithstand much _ handling oh 
sag \ good manila envelop n b 
purchased for about $3 per 100 This 
quantity is ample for a beginnin g 


Start with ; 


i subject cl 








prec ariors= 


pte Kejrigtmatng Plowty 


SYSTEM 


it up from the table of contents of the 


most used hand-book, or from the adver 


tising pages of the magazine touching 


one’s work most closely. Run over this, 
making a rough list of topics; give each 
ye a number; leave plenty of gaps; this 
will save decimal or hyphenated subdivis 
Suitable 


ions at the start subdivisions 


will suggest themselves as the material 
accumulates, or may follow those of some 
text-book on the same subject Tie the 
new material back into one’s reference 


b yoks 
the text-book of tomorrow. It is mortify 


Che periodical of today becomes 
ing to find it working the other way 


what seems to be the most recent data 
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“ sometit be found in t book f 
ve years ag 
Some C1 IFICATIONS DIFFICU! 

Some articles absolutely refuse to be 
lassified in anything less than a Dewey 
decimal system, and it is better in this 
‘ase to put them frankly into an alpha 
betical or into a generous miscellaneous 
e. It is easier and saves time to index 


some articles rather than worry with som 


involved r mi t classi ition Keep 
the index sheet in the envelop with the 
pape In son ises arbitr iry s bdivis 

ms are m nvenient; power plants 
for instance d be subdivided by the 
haracte t the servic boi lorse 
power, or typ f machinery 

If one terested in pow plant 
equipment, the index sheet may be so 
ruled as to show the entire equipment of 
a number of plants at a glance, and such 
questions as Under what conditions are 
plants of less than 1000 horse-pows ising 
stokers? or, What plants are using baro 
met condensers with turbine may be 
inswered off 1. It is the desire to an 
swet ust su supp tious q tions 
that has led to the mistake f card-in 
dexing everything 

Let the file be its own index. If a man 
asks, “What is that nice littl itch used 
m German paper-box machines it 1s 


much easier to turn to the envelop “Ma 
hine elements,” and run through the sec 
tion on “Clutches” than it is to look in a 
card index and find that the article was 
published at a certain time, had so many 


words and such a number of illustrations 


It is the fact that a man wants, not the 


form in which it is presented 
DiviDING THE PAPERS 
Some people object to dividing their 
papers in this way; if their point of view 


is accepted, the objection is unanswerable, 
and the card index claims another victim 
Separate the paper by taking out the bind 
ing staples; file only full sheets; don't 
rim or cut. Cross indexing or indexing 
an article on the back of another one 1s 
simply don On one margin give the 
number of the envelop in which the article 
is to be filed, on the opposite margin give 
the number of the envelop or subject un 


der which it is desired to cross re ference 


t lake two or three months’ accumu 
lation and sort out those sheets having 
cross-reference numbers on them. Enter 
this reference on the margin of a closely 


related article or on one on the same sub 
ject, before the sheet is finally placed in 
its proper classification. It may also 
sometimes happen that part of an article 
will be on a sheet with another classifica- 
+} 


tion and the remainder on a sheet in a 


still different classification 


Cross INDEXING 

these 
cases, one sheet contained diagrams for 
concrete-steel beams and for the calcu 


As an example of the first of 
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walls. As the dia 


gram for retaining walls was of more di- 


lation of retaining 


rect interest, the sheet was given the clas- 
sification for “Walls,” in this case 400; on 
I, the 


the opposite margin, marked 150 


classification for “Calculations relating to 
and also marked 21I—®, 
A ref- 


concrete beams,” 
the classification for “Diagrams.” 
erence was made under each of these sub- 
jects. As an example of the second case, 
in a recent issue of Power an article on 
oil pumps was followed by a description of 
The 


sheet contained the end of the condenser 


a barometric condenser. following 
article, and one on refrigerating machines. 
The first sheet was filed under “Lubrica- 
tion,” 26, with a cross reference to “Con- 
the the 
marked “continued on 56,” the file num- 
ber for refrigerating machinery. At the 
head of the marked 
“Condenser, continued from 26.” 

reference was then made on an 


densers” ; bottom of sheet was 


second sheet was 
A cross 
article 
dealing with barometric condensers, “See 
26—P ower These 
the number of references 
required to get an article into the file. 


6/07.” illustrations 


show greatest 


CoNDENSING Your MATERIAL 


The 


growth or expansion. 


steps so far indicated represent 
The next step is to 
the material accu- 


condense, or compact 


mulated. This is best done by removing 
the material on a given subject from the 
envelop and binding it in permanent form. 
The ultimate aim of the system is not in- 
definite expansion or subdivision, but to 
produce a number of pamphlets, each 
dealing with a definite subject and cover- 
ing a certain interval of time. That much 
of the great quantity of valuable material 
in a technical paper is worthy of perma- 
nent place in literature is 
made evident by the AMERICAN MACHIN- 
Ist in the worm-gearing articles, by Hal- 
sey; the “Strength of Beams,” by Guy, 
and the “Construction of Cams,” by 
Moore. These all indicate the value of 
this method of filing. A more direct il- 
lustration i3 found in the supplement re- 
cently issued on Calipering, the most val- 


engineering 


uable part of which was the bringing to- 
and limit 
gages, which had previously appeared. 

A good filing system shows the value of 


gether of useful data on fits 


a good paper 

The the 
works out in practice, a general view be 
Eleven lineal feet of 
shelving provide ample room for 160 en- 


illustrations show how plan 


ing given in Fig. 1. 


») — . * - — - 2 
velops covering 95 subjects, and even more 
can be added. 


Fig. 2 is an example of 
cross-reference marking, Fig. 3 of alpha- 
betical subdivisions of a subject and Fig. 
4 of the final object of the system, 1.e., 
collecting all information on a given sub- 
ject into compact form 





In one shop a canvass showed out of 56 
taking technical journals 39 were 
keeping a comprehensive filing system 


men 
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Wheel-truing Fixture for Surface 
Grinding 


By A. B. CHRISTMAN 


In the grinding of hardened and un- 
hardened steel blocks and plates of va- 
rious thicknesses, so much annoyance was 
caused by the grooves or wheel marks 
felt in the surfaces that it became neces- 
sary either to eliminate the trouble or to 
increase the allowance for lapping, which 
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was the cause of the trouble. At B is 
shown the correct position of the dia- 
mond, i.e, on a line perpendicular with 
lateral and cross-feed lines of travel of 
platen, and passing through C, or in other 
words, at that point of the wheel where 
the work is done. 

Obviously, if the wheel-carrying spindle 
were perfectly parallel with the cross-slide 
and perpendicular with the vertical ad- 
justment, it would not matter at which 
point of the path of its travel the wheel 
were trued; but as this is not possible, 
the wheel must be trued at its point of 
In Figs. 2 and 3, D is the cast-iron 


use. 











was 0.00025 inch. As each of the three 
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| babe 
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\ 
\ 
h 
FIG 
WHEEL TRUING 


machines produced different results, all 
equally bad, under the same conditions of 
speed, feed, grit, grade, and depth of cut, 
look farther for the 


necessary to 


it was 
cause. 

After trying the 
I, we made the permanent 


experiment shown in 
diagram Fig 
fixture shown in Figs. 2 and 3 

In Fig. 1 W is a section of grinding 
wheel, with C as its center; P is the 
platen of the machine, and at A is shown 
the position of the diamond held in a 
screw (not shown) which 


vise 


regular 


0 








FIG. 2 


FIXTURE FOR GRINDERS 


base or stand resting on the platen P, H 
is the diamond holder, E the diamond, S 
a set-screw, and N a hole for a T-bolt 
In the diagram, Fig. 1, considering P’ as 
the platen of a cylindrical grinding ma- 
chine, it will be seen that the same con- 
dition prevails. 

It is interesting to note that of two 
prominent makes of universal grinding 
machines one is arranged so that the 
wheel may be trued at a point on a line 
horizontal with its center, as at B, and 
one is arranged as at A 
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Making a Sub-press Die 
By H. M. Hyatr 


[he construction of sub-press dies and 
their advantages are always of interest to 
nany as regards the how and the why. 
Let us assume that we wish to produce 
the blank shown at R in the illustration, 
ind that the model is made 

There are several methods of proced 
ire that we may follow to accomplish the 
desired result; the best one must be de- 
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“many a nickle makes a muckle,” and if 
we slight a little here and a little there 
we will have trouble as we go along, and 
a poor job when we are done. I believe 
that if a sub-press die is worth making 


at all it is worth making well 


Tue BASE 


Let us now consider the base. Natural 


ly, the first thing to do is to face the bot- 
tom. We can then turn it over and strap 
it to the face plate, holes having been 
drilled in each end, as shown, to receive 
We can finish the turning after 


straps. 


L 
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A SUB-PRESS DIE 


termined to a certain extent by the work- 
man, and by the existing conditions. In 
hops where these dies are made to any 
xtent, it is customary to standardize the 
several sizes and proportions so that all 
may be kept in harmony. As we have the 
model, we can determine the size of the 
G, that is, its diameter, which will 
‘orrespond with the diameter of the 
lunger D. In making the die it should 
be filed perfectly straight and relieved at 
the back to receive the shedder, as shown 
in the illustration. After hardening, it 
an be stoned if found necessary. 
Before going further it would be well 
for the workman to bear in mind that 


determining the diameter of the base of 
the punch, and the depth it is to enter 
This is a matter of judgment, but the 
sizes shown in the illustration are in good 
proportion. We must not make the base 
of the punch so large in diameter that we 
will not have room for springs of suffi- 
cient size and strength to do the work 
that will be required of them; at the 
same time we cannot allow it to enter too 
far, as this would make the punch un 
necessarily long and consequently more 
liable to break. It will be noticed that the 
base is turned slightly tapering, usually 1 
degree, at the point where it receives the 


housing B 


[He Hovusinec 

We will now take up the housing. This 
must be first faced and bored to fit the 
base. It can then be turned around and 
bored to receive the babbitt, at the sam 
time cutting the thread to receive the cap 
C. Notice that this boring is also slightly 
tapering! The base and housing can now 
be put together and drilled for screws and 
dowels, usually two of each. The plunger 
D can now be made, and should be turned 
straight and ground if facilities permit 
It should be 


points with a small radius cutter making 


milled at four irregular 
a concave groove the full length of the 
plunger. These will match convex pro 
jections of the babbitt and prevent a care 
less operator from entering it in a wrong 
position 

The plunger should now be placed in 
position for babbitting, and held central 
and upright by a ring fixture slipping over 
the top of the housing and plunger with 
a corresponding fixture at the bottom. A 
coating of black lead must be applied to 
the plunger, the housing warmed and the 
babbitting done in the usual way. Force 


the plunger through the housing and 


scrape the babbitt until a good fit is se 


cured, that is, what we call a forcing fit 


THE PUNCH 


We can now rough out the punch, 
which¢should be a light driving fit in the 
base, and should be screwed and doweled 
into positior In some shops it 1s custo 
mary to make the punch and die first and 
babbitt the plunger in position while they 
are entered here are advantages in 
each way; but after trying both and tak- 
ing everything into ynsideration, the 
writer believes that the method described 
is the better. Before proceeding further 
with the punch it will be well to make 
the pad F. Its shank should be a taper- 
ing fit in the end of the plunger, and it 
should be slightly smaller in diameter 
We are now ready to fasten the die 
ind pad on the end of the plunger, the 
same screws and dowels serving for both. 
While the base and housing are together, 
and the plunger in position, it is necessary 
to get an impression on the punch, which 
we will assume to be in its position in the 
base. This is done by coating the top of 
the punch with solder and forcing down 
the die. After working away the surplus 
stock we can scrape off the solder, and 
get the impression on the punch itself. It 
is then a simple matter to finish the punch. 
We will turn to the shedder /. It is some 
times advisable to make this in two parts, 


that is, screwing the base to the body; 
but in this case we could not do so as 
there is no room for screw holes. The 


shedder should be a smooth running fit in 
the die and must not bind. The piercing 
holes should now be put in the punch 
They must be reamed tapering, and the 
base relieved for the scrap metal to drop 
through Now transfer through these 
holes to and through the shedder and into 
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ives 


the piercing 
into the pad 


the which _ recé 


punches 


pad, 
I he se are di iven 


and remain stationary. 


[HE STRIPPER 
[he stripper J is left somewhat larger 
until the stock is worked out 
on the 
punch and turning it concentric with the 


in diameter 
for the punch; then by forcing it 
base of the punch and to its proper diam 
eter, which should be a running fit in base 
1, it 
proper position in relation to the 


will, of course, bring the hole in its 
outside 
diameter. The stripper can be relieved in 
the back to correspond to the fillet on the 
Where an 


used in connection with the press it will, 


punch automatic feed is not 


of course, be necessary to use a stop. This 
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Speeds on the Grinding Machine 


F. Noyes 


By H 


[he question of proper work speeds on 
the wet-grinding machine has always been 
ypen to discussion, and shows a diversity 
of practice, both among operators and in 
the recommendations of the machine man- 
ufacturers. This has originated in part 
from variations in the cutting qualities of 
the All know that 


wheels of presumably the same grade and 


wheels. operators 
grain will not always cut alike, and that 
different bonds 
in speed; so that 


often require a variation 
diversity of 
speeds may arise, according to the kind of 


quite a 
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ably not excessive, provided the wheel 


disk, 


strong bond. 


a plain without a recess, and 

The wheels usually used a 
these speeds are in connection with tl 
1f the two practices mentioned 
which ar 


wheels use 


second 
and are combination wheels 
harder and stronger than the 
for the first-mentioned practice 

It is recognized that a variation in th 
construction of the wheel must be mad 
to grind different materials, and this fea 
will the 
The proper wheel for any materi: 


catalog: 


ture sometimes influence whe 
speed. 
is usually given in the makers’ 
As a general proposition, however, hard 
er materials require softer wheels. R¢ 
cessed wheels, with the clamping or fast 


ening ring located within the recess, ar 

















must be made in such a manner that it wheel the user has become accustomed to. necessarily weaker; their speeds should b 
will disappear when the punch enters the [his variation in wheels is much less _ limited to 6000 feet. This is particular 
die, and the faces of the die and stripper mow than it was formerly. Within the the case with the thin wheels used fo: 
come in contact. This is done by using past few years manufacturers have been crank grinding, where the wheel must b 
either a spiral spring inside of a hollow able to duplicate wheels quite closely. of large diameter in order to gain cleat 
screw or a flat spring screwed to the This fact, coupled with the experience ance for the cheeks of the crank F 
T — } 
= N 1 2 { 5 6 7 s 9 10 11 2 13 
— — +— — — —$<—$—$<—$<—$—$—$—<—<———————————————————— —:?:.:?20”0O8”” me —__——_ | 
| _— oe ; = : 24-36 - 
Wh Grad 46 L 46 L 46 L 60 M 60 M 60 M 46 kK 46 K 36 L 36 L 36 L i“ 36 I 
| 
Dia. x Face 110%x1%46) 10%x1K%) 10K%x1% | 13x 1 13K x 1 13K x 1 13x 1 13% x | jx 2 7x 2 194x3 2x3 2423 
| . | 
Whee! Surface Speed 4950 4950 4950 68140 6340 6340 3440 6390 S40 5340 4080 5026 5026 | 
| 
| 
Wheel Wea: 0 1) 0.005 0.040 0.050 0.055 1.020 0.025 0.008 0.003 0 0 0.032 | 
} | 
Work Length x Dia, 104%x2 (lWMx2% | 10K%x2 17 x 1K 7x 1K |164x3%) 17x 2 17x 2 10% x 1% | 10K x 1% I9KXS LOX 3 QW X 34 | 
Soft Sott Soft Sult Soft Soft Soft Crucible | 
Work Material cl. Ci. G.I. Steel Steel Steel Steel Steel Steel Steel C.l C.I. Steel | 
Work Surface Speed 39 ft. 42 ft. GO 35 ft. 12 ft. 35 ft. 22 ft. 22 ft 12 ft 6 ft 9 ft, 31 ft. lift. | 
Tray. per Rev. of Wk l % 3 é l 1 l 1 2 2° 2's ‘ 2's 
Depth of Cut 0.004" 0.013" 0.010° 0.004" 0.004" 0.004 0.002" 0.025 0.003 0.006 0.030 U.020 0.010 | 
| 
: . . ° . . . . ° . ' | 
fotal Reduction MS “° } iM Mie Me Vis ~? 1 30 1 ge 1, $2 $2 | 
} 
rime 8 min, 5 min, J min, 10 min, 9 min, 20 min, 20 min, 12 min, 2 min, 2 min 2min, 24 min,! 4min, 
Cu. In. Material 
Rey. per Minute O05 U5 0.5 0.3 0.3 0.26 0.16 0.26 0.31 0.31 a) 35 1.8 
TABLE I. TESTS OF GRINDING WHEELS 


under side of the stripper. As the punch 
and die separate the shedder and 
stripper perform their functions, the blank 
is left in the metal or stock; consequently 
we must use one of the pierced holes as 
a stopping point. The plate M acts as a 
buffer for the spring O, and by setting the 
screw L we can get any desired tension on 
the pins working against the plate N, and 
on the shedder /. These pins should be 
of uniform length and hardened. If the 
die has been properly made it should pro- 
duce a very accurate blank with little if 
any bur 
cipal advantages of a sub-press die, and 
inasmuch as jt cannot be sheared it should 
last indefinitely with a little care. 


and 


These two points are the prin- 





Two large Huddersfield engineering 


firms of American 
tools and machinery, one of them having 
almost 75 per cent. of such equipment. The 
lines used in that city include factory ma- 


chinery, 


are extensive users 


machine tools, structural steel, 


laundry machinery, hardware and tools. 


the machine manufacturers 


themselves, has gradually crystallized the 


gained by 


practice for general work along two lines; 
one is a comparatively slow work speed, 
with a traverse nearly equal to the width 
of the 
slow 


a soft wheel and 
the 
volves a higher work speed, shorter trav- 
harder and 


wheel, and uses 


wheel speed; while other in- 


erse, wheel higher wheel 
speed. 
The chiefly 


speed is that of safety, for it is a 


question affecting wheel 
fore- 
gone conclusion that other things being 
equal, more work can be obtained with the 
Just this 


should stop depends on the construction 


higher speeds. where speed 
of the wheel, its shape and the provisions 
The safe limit is usually 
recommended by the maker. C 
practice is to limit this speed to 6000 feet 
per minute rim speed for machine grind- 
ing. Some manufacturers 
recommend speeds of 7000 feet, and even 
of 8000 feet, and as the wheels are usually 
tested at 9000 feet these speeds are prob- 


for protection. 
ommon 


of machines 


these wheels 5500 feet is probably a safer 
limit. All should 
handled in being changed on the machine 
Probably in the majority 
wheel breaks, the real cause is an incip 
ient crack which was caused by careless 
handling or by allowing the wheel to run 


wheels be carefully 


of cases where a 


against a shoulder when in use. 

A study of the other speed conditions 
the output 
from a grinding machine brings out many 


necessary to obtain greatest 
possible combinations, and it is often hard 
to pick out the best without considerable 
experimenting. These are the items which 
enter into the combination; the speed of 
the wheel, the grade of the wheel, the 
surface speed of the work, the wraverse 
of the wheel or work per revolution of 
work, and the depth of the cut. As stated 
before, the two general lines of demarca- 
tion are, a softer and usually wider wheel, 
slower wheel speed, slower work speed 
and greater traverse; as compared with a 
harder and narrower wheel, higher work 
speed and shorter traverse. 
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The depth of the cut bears an inverse 
itio to the traverse in either case, and 
in be increased, in general, without 
hanging the results, provided the trav- 
rse is corresp mndingly lecreased. It 
sually happens, however, that with the 
me grade of wheel, better sizing condi 
ms and less wear of the wheel are ob 
ined by lessening the cut and increasing 
the traverse. [hese general statements 
fer chiefly to roughing out, and to ob 
taining an ordinary commercial finish. To 
btain a fine finish a higher work speed 
d smaller traverse are desirable 
Getting to the question of actual speeds 
wr the work in these two combinations, 
here is a wide latitude. The first com 
bination uses as a basis an average work- 
surface cutting speed of about 20 feet per 
minute, and often much lower, Io and 
ven 5 feet being suitable in some cases 
r roughing out. For finishing, especially 
where a fine finish is required, a faster 
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ABLE II. DIAMETERS AND SURFACE SPEEDS 


FOR GRINDING WORK 


speed is desirable, up to about 4o feet, 
which is about the highest to be recom- 
mended for these conditions. This speed 
is suitable for wheels of a grade of 30 to 
16 on soft steel; a harder grade is needed 
for cast iron. A traverse of from two 
thirds to almost the full width of the 
vheel is suitable for these conditions 

[he second combination calls for a 
vork-surface cutting speed of 60 to 100 
et per minute, a traverse up to about 
ne-half the width of the wheel, and a 
grade of wheel of 46 to 60, for the aver- 
ge line of work. A study of tests which 
were made from actual working condi 
ions in the shop, made, however, for an 


ther purpose, will bring out some of 


these points [he basis of comparison 
vas the amount of metal removed per 
inute. The amount of power required 
is recorded; one interesting point which 
is demonstrated was that the amount of 
wer required to remove a rtain 


mount of metal per minute was prac 


‘ally the same, regardless of the size 
nd type of machine; that is, that the 
rse-power used per cubic inch of metal 


emoved per minute was approximately 


the same, regardless of the machine. It 


vas about 4 horse-power for cast iron 
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nd 10 horse-power for steel. Of course 
t power required t the machine 
light varied with the size of the machin 


but when this was subtracted, the net 


horse-power required for removing the 


stock bore a_ regular 
amount and kind of metal removed per 
minute. 

While these experiments were made 
along the line of the first mentioned set of 
‘onditions, they brought out some inter 
esting points in regard to its limitations 
One of these was that for cast iron, the 
best results in the way of removing metal 
were obtainable with a slower traverse, 
deeper cut, and preferably higher work 
speed. 

The conditions and results of thirteen 
tests are shown in Table ] 

In this table compare test 1 with tests 
2 and 3. 
small machine about 10x30 inches. In I 


These tests were taken on a 


and 2 all conditions were the same, except 
the traverse and the depth of cut. The 
increase from 0.5 cubic inch of metal 
removed per minute to 0.8 showed a dis- 
tinct advantage for the slower traverse, 
without any particular difference in the 
wear of the wheel. In the third test an in- 
crease in the work speed was also made, 
which apparently gave the same result, 
but showed more wear of the wheel. Tests 
7 and 8, with all conditions the same, ex 
cept the wheel speed, show the distinct 
advantage to be gained by increasing the 
speed of the wheel. The speed used in 
No. 8 is toward the safe limit, however, 
} 


considering the construction of the wheel, 


and would hardly be advocated for regular 
practice. 

Experiments 9 and 10 vary only in sur 
face speed and depth of cut. They were 
made on thirty pieces, and show absolutely 
no difference in results [he same is 
practically true of tests 4, 5 and 6. The 
fourth used a slow traverse and high 
surface speed; the second a high traverse 
and slow surface speed; the third a high 
traverse and higher surface speed Ex 
periments II, 12 and 13, though not com 
parative, were made on the same machine, 
and show what can be done in the way of 
removing metal. Experiment No. II is a 


ly record. 


live 

The deductions which th writer has 
made from these and other experiments 
f work speeds 


is not necessary, provided they are ar 


are, that a great number 


ranged so that certain desirable limits can 


be obtained. The majority of machines 
n the market have from 10 to 25 speeds, 
iccording to s ind mak lake, for ex 
mple, tests 4, 5, 6, 9 110. | show 
mnclusively that the same results can bi 
ybtained with practically a wide range of 
speeds, if a proper con binatio1 is made 
with other items. | tly had occasion 
to figure out a table of speeds, and have 


come to the conclusion that more than six 
or eight speeds only add to the complica 
tion of the machine without satisfying any 


good purpose. 


257 
Let us consider a plain grinding ma 
-hine with a swing of say 12 inches. This 


would be considered suitable for a regular 


1 


in of work up to 3 or 4 inches in diame- 
ter, and for occa 1 jobs of larger size. 
In arranging t t speeds we will as 
sume that for « S if work from %4 


surface speeds ft approximat lv 10 feet, 
20 feet and 4o feet per minut Such a 
range would be sufficient for all practical 


purposes and conform to the best prac 
tice. With six work speeds of respective- 


ly 10, 17%, 31, 54, 94% and 165 revolutions 


per minute, each speed being 75 per cent. 
greater than the previous, we can get very 
close to the desired surface speeds for 
almost any diameter of work within the 


range mentioned, as shown by Table II 





Side Lights on the Shop Ques- 
tions—Finishing Jigs—Rela- 


tions 
By R. E. Marks 


It’s quite a problem to know how much 
finish to put on machine tools or fixtures 
to secure best results I used to kick at 
the work our &d toolmaker put on jigs 
and reamers, and when I got to working 
with him we had some hot old arguments 
over it So he tried the object-lesson 
game on me 

I'd schemed out a drill jig for bushings 


and wanted to show him how cheap it 


could be mad When I was through 
with it, there weren't any lines of beauty 
about it, and I'll admit I was a little dis 
appointed in its looks; but it would do 
the work in great shape, and that was 
enough I hadn’t put a file mark or a 
bright spot on it anywhere, not even 
polishing the ends of the bushings that 
showed 

Well, it went out into the shop and we 
Wasn't any fault 


with the work it did, but the men didn’t 


watched it carefully 


seem to care whether it was kept clean or 
not or whether it got an _ occasional 
One day the old 


chap asked me how much time it would 


whack with the hammer 


have taken to polish the bushings and 
put a little better finish on the whole 
thing. I was forced to admit that prob 
ably a couple of hours would have fixed 
“And do you think 


it up in good shape 


it paid to save two hours’ time when it 
makes a difference in the way men handle 

tool Phe don’t handle it as _ fast 
either 


I'INISHING MACHINE TOOLS 


In a measure this same thing applies 
to lathes and similar tools. Not that all 
parts ought to be finished and_ kept 
polished, but a few bright spots make a 
pleasing relief from unfinished portions, 
and these should be painted often enough 


to keep them fresh. It also pays to have 
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from 
allowing a 
hour for 


them kept clean and free grease, 
done by 


to half an 


which can easily be 
man fifteen minutes 
cleaning up on Saturday 

This can probably be done a little more 
cheaply by regular cleaners; but where 
a man runs one machine fairly steadily, 
he takes more pride in it if he cleans it 
himself 

There’s a certain 
this as well as the moral effect of keeping 
It's hard to measure 


commercial value in 


things up in shape 


in dollars and cents, but it’s there just 
the same 
THe “ReLtations” DIseAst 
Chere’s a bad case of “relations” in one 


hop I know of, and I believe this is one 
of the worst diseases that can strike any 
shop. _If you have to support relations, 
put them in an asylum or turn them out 
but 


Please 


to grass with an automobile or two; 
don’t bring them into the shop. 
note this applies only to those that can’t 
support themselves anywhere else. 

[his particular case made the brother 
foreman, until he threw up the job as be- 
look after. Then he 


department and de 


much to 
the 
moralized that in 
pally by elegant examples,of loafing and 
On one occasion he was lo- 


ing too 
went to screw 
various ways, princi- 
killing time. 
cated in a vacant room of the building 
sound asleep, and the boys quietly locked 
wouldn't be disturbed. It 
vivid imagination to 


him in so he 
doesn’t take a very 
see the effect of this sort of thing on any 
shop. Men are only human, and any 
workman who will do his level best when 
the boss is a noted time killer would be 
next door to the angels 

It’s a good sight cheaper to pay one 
man to stay away from the shop than to 
have half a hundred working even 5 per 
cent. below their normal output. And the 
example of dishonesty (for we can call it 
nothing else) in high places is a constant 
menace to the welfare of any shop 


- 


A fully equipped modern electric car 
costs $4200; the old horse cars cost about 
$800; 40-pound rails are superseded by 
rails weighing from 90 to 120 pounds per 
New York city one can ride 

Park to Kings 
roundabout route 


yard. In 
3714 miles, from Battery 
bridge, for 5 cents, by a 
on the surface cars, by making use of the 
transfer privileges This is said to be 
the record for cities in the United States, 
Philadelphia coming next with a 26-mile 


ride. 





An English patent recently granted re- 
lates to the soldering of metals. For cop 
per, brass and white metals, the flux rec- 
ommended consists of a saturated solution 
in hydrochloric acid of one part of alumi- 
num to three parts of zinc. For solder- 
ing aluminum, olive oil is used as a flux. 
The solder used in any case consists of an 
alloy of 3 parts tin, r part lead and 1 part 
zine.—The Metal Industry 
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Molding a Tapering Pipe Bend 


By G. BucHANAN 


I is a view of a special taper cast- 
It has a 24-inch hole in 


Fig 
iron pipe bend. 
the larger end, diminishing to a 12-inch 
hole at the smaller one; the large flange 
is beveled as shown. Three castings were 
required, which were to be as nearly du- 
as possible. The thickness of 


/ 


plicates 


metal was % inch 





FIG. I THE CASTING 


The difficulty experienced in obtaining 
an even thickness of metal in pipes of this 
description is well known. The _ usual 
method consists in the preparation of a 
skeleton pattern, from which the mold is 
made. The core is formed on a special 
plate by means of a number of sweeps and 
some hand shaping; or, instead of a spe- 
cial plate, a frame is used into which the 


sweeps are worked About the same 
amount of hand shaping is necessary in 
both cases, and very often considerable 
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rubbing has to be resorted to in order to 
obtain something like an even thickness 
of metal. 

Many pieces of special pipe are success- 
fully made by means of skeleton patterns 
which form both the mold and the core 
In the present instance, however, a pat 
tern of this kind not be suitabl 
on account of the very thin metal, 54 inch 
A wood skeleton up of %-incl 
pieces would not retain its shape. The 
flanges would in all probability be out of 
true, even if a casting were obtained. 

The method employed in making thes« 


would 


made 


castings gave good results and an eve 
thickness of metal. The cores fitted snugly 
and required no A complete 


mold was made in considerably less time 


rubbing. 


than is 
the ordinary methods 

A metal skeleton pattern is used, made 
in halves, to form both the mold and the 
core. The half pattern of the 
skeleton is prepared on a suitable turn- 
\fter the pipe has been set 


usual with similar pieces made by 


wooden 


over board. 
out on the board, a paper templet is cut 
the exact shape of the pipe at the joint, 
so that when one-half of the pattern has 
been obtained the paper templet is turned 
over and the opposite hand marked from 
the templet on the board. The wooden 
pieces of the patterns prepared for the 
first half are used again for the second 
half of the skeleton. 

Fig. 2 shows a plan and side view of 
the half 
A, B and D are half-circular pieces; C is 
These pieces are 


pattern and turn-over board; 
a quarter-circular piece. 
fastened to the board by screws from the 
back. Alli joint pieces are heid in place 
by dowels. The parts E, F, G and H are 
sprigged to adjoining pieces as shown. 
To mold this piece the flask is placed on 
the board and sand filled in and rammed 




















FIG. 2. 


ONE HALF OF THE PATTERN 
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ntil the top of the strip E is reached. A 
‘int is next made level with the back of 
and extending down to F and G. The 
eces E, F and G are rapped and drawn 
nd the openings covered with cores. At 
aud G the cores require rubbing so that 
iey will bed on the joint, but at E a flat 
re is used. The mold is now rammed 
» to the top, a board bedded on, the 
vhole is clamped together and rolled over, 
nd the screws taken out which hold the 
lf-circular pieces in position. The board 
lifted away and a flat top rammed up 
the usual way and lifted off. The half 
rcular pieces A, B, D and the quarter C 
re now turned out of the mold, all 
joint strips drawn, gates cut and 

p closed on: this completes the mold 
[The two halves are molded exactly 
like and the skeletons are drilled at the 
penings for the fastening on of wooden 
flanges.” The placing of wood flanges on 
e skeleton is necessary in order to have 
hem perfectly true and to correct any 
rror due to contraction or warping in the 
keleton. The two halves of the pattern 
re located by dowels in the wood flanges. 
Fig. 3 is a half-tone of the pattern. The 
method of molding the pipe from this pat- 
tern is te first make the two half cores on 
ny suitable plate; the half patterns being 
placed on the plate and the cores rammed 
up in the usual way, the prints are formed 
hy the two sweeps H and J, Fig. 2. Af- 
ter the cores are dry the patterns are re- 


‘4g: 
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Combined Drill-press Tables 


One of the interesting features in the 
shops of the Taft-Pierce Manufacturing 
Company, Woonsocket, R. I., is the com- 
bination drill table shown in the accom- 
panying illustration. This is not a multi- 
ple-drill press, but individual drills with 
a common table, as shown, in addition to 
the round individual table of each press. 


COMBINED DRILI 





FIG. 3. THE SKELETON PATTERN 


placed on the cores and the pattern with 
the core inside is used to mold from. 
When ramming up the mold, a number 
‘f small pieces of wood % inch thick are 
placed in the openings between the strips 
f the pattern and against the core as a 
guide for the molder to obtain a proper 
thickness when finishing the mold. 


The usefulness in this particular case 
lies in being able to slide work from one 
spindle to the next for different opera 
tions. This is found very handy in large 
jig work, or with pieces like the sewing- 
machine frame shown on the table or the 
larger work seen at the end of the second 
table. 





[he foot shifters extended through 


the base, each drill being independent in 


every way. With this arrangement one 
of the er 
table and the other two used on work re 


up can be used with its regular 
, 


quiring the combination. It makes a very 
flexible arrangement 

[This factory is unique in that it does 
not market any of its manufactures, be 


ing devoted to manufactur 





tj 


1F" 


q 


. 





PRESS TABLI 


special machines for others. It makes a 
number of well-known specialties, acting 
as the factory of the inventor or proprie 
tor as the case may be 

In some cases the inventor brings his 
wn draftsmen, works out his own de 


signs and has the machines built the 


same as though the shop were his own 
For this purpose there are a number of 
ffices fitted up, each to be occupied by an 
inventor with his own men, with board 
partitions running to the ceiling, and all 
the secrecy that can attend such opera 


tions 





June's Steel Exports 
[he port of New York established a 
notable record during the month of June 
in handling 34,335 tons of the total steel 
tonnage of 
mills during that period. The record of 
other Atlantic ports was Philadelphia, 
2439 tons, and Baltimore, 1867 tons. In 


3 
38,641 exported by American 


cluded in the June exports were 19,021 
tons of steel rails, 2422 tons of steel bil 
lets, 9045 tons of wire, nails and pipe, 4200 
tons of structural, 1300 tons of bridge ma 
terial and miscellaneous products 

June’s record for New York is very 
likely to stand some time, as it will be 
noticed that over 89 per cent. of the total 
steel exports was handled threugh this 


port 
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Some Automatic Screw-machine 


Tools and Appliances 
By CoNnRAD 


The accompanying sketches show a few 
useful tools that can be used with an au- 
tomatic screw machine. I have designed 
them with a view of doing the best possi- 
ble They have been and 
thoroughly tried, and give every satisfac- 


1%-inch Cleveland automatic. 


work. made 


on a 
Fig. 1 shows an “up face” circular form- 


tion 


ing toolholder, for use on the cross slide. 
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or by friction between tool, plate and 


base, caused by tight up the nut on 
the end of the stud 
clamping has been found to give sa 
E is to 
end of the 
\ “down face” 
ig. 2. This is 


ning 
This method 


Che flat spring 


] 
ol 1s sh 


‘onstruction as the 


tically the same 
face” to I, 
location of the 

To facilitate 


edge of the tox 


the only difference being in the 
screw D 

the setting of the cutting 
1 to the correct hight, the 
in Fig. 3 is used. To 
on the flat 


simple gage sh wn 


set the tool, the gage is laid 


\ugust 22, 1 
hardened, and 
passing right through 
tool and back rest 
on the body, and if desired, two or 
tool holders can be used at time \ 
slot the of the body t 
allow » oil and chips to droy 


steel are held by a scr 


them Both tl 
holders are adjustab! 
more 
one 
is cut in center 
small 
through. 


A hollow mill 
shown in Fig. 5. The reason for this ad 


with end adjustment 


justment is to save the tool from abuse 
Usually to adjust the tool out say 1/16 
inch, it is knocked out with a hammer, or 
wrench, but with this holder, it is 


the adjusting nut C part of a 


done 


by giving 
































a 








AS 








a steel casting and carries 


[he base 4 is 
the adjusting plate B, which is 


has 


also a 
a number of 
holes drilled in a circle, which are for the 
in tool C, to fit into. When the tool 


requires adjusting after grinding, to bring 


steel casting. This plate 


pin 


the edge to the correct cutting position, it 
will 
the 
plate B 


is done by means of screw D, which 
the full 
tween two of 
When the limit of 
reached the tool is disengaged and turned 
round till the enters tl hole. 
There is the the 
tool is cutting, as it is held either by up- 
of screw D, 


give adjustment necessary 
small holes in 


this 


the 
adjustment is 


pin the next 


no strain on pin when 


ward pressure on the bottom 


AUTOMATIC 


FOR 


THE 


FOOLS 


part on the top of the base 4A (as shown 
by dotted lines in Figs. 1 
the top the 
pin is the correct position for the 
tool, and the 
rect for the 

Fig. 4 shows an tool, 
made entirely of steel. A is the body, and 
is bolted to shank B. To insure the body 
line shank it is lo 
a circular projection fitting in a 
is the toolholder, 
and D carries the back rests. The tool E 
the the 
side, and is clamped by the two screws on 
the The back-rests F tool 


and 2). Then 
surface of T-portion of the 
‘down 
under surface is c 
tool 

adjustable box 


Trace 


“up face” 


with the 


keeping in 
cated by 
in the shank. C 


recess 


is adjusted forward by screw at 


top are of 











j 
Pin Holes fur Adjusting“ 


is the holder 
is clamped 


is the mill and B 
which is split so that when it 
in the turret it will hold the tool as well. 
[he pin in the holder is to keep the tool 
from when adjusting by 
nut C. | that better 
can be obtained with hollow mills by hav- 
ing rake on the back of each blade. 
[his can be easily done on straight cut 
a recess as shown at D 
This ten- 
the chips out of the way. 

stock 


is easily made of round or 


turn. A 


turning round 


have found results 


mills, by grinding 


with a small wheel. also has a 
dency to curl 

A useful 
Fig. 6. It 
stock, 


of the machine, with one bracket 


bar rack is shown in 


square and hangs on the back of 


the pan 
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it each end. It is much better to keep the 
vars in this rack, than to have them lying 
round on the floor; also the material is 
1en much easier for the operator to 
andle 

Fig. 7 shows a truck that was made to 
irry the chips, etc., away from the ma- 
hine. It consists of a body, and a tray, 
the latter fitting into the body, and having 

perforated bottom to allow the oil to 
lrain off the chips into the body. A de- 
tailed sketch is shown in Fig. 8, and will 
ot need much explanation. A chute de- 
tailed in Fig. 9 is fastened on to the pan 
f the machine by the two nurled-head 
screws, and the chips are raked out into 
the tray. After the oil has drained off, it 
‘an be drained out by means of the cock 
provided at the end of the body, the bot- 
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Suggestions to Applicants for 
Positions 


By H. L. SANDERSON 





We are undergoing another struggle to 
find suitable help in the drafting room, 
and, as usual, our experience is quite 
varied. 

“Want ads” inserted in sundry daily 
papers have brought us a number of ap- 
plications, both written and personal, and 
it is these applications and the manner in 
which they are made that suggest the fol- 
lowing observations. 

From our experience in this line we 
should say that perhaps one man in twenty 
knows how to apply for a position, and 
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FIG. 5 


STOCK RACK AND CHIP TRUCK FOR THE AUTOMATI( 


tom being inclined to allow the oil to flow 
readily. The chute, carrier and tray are 
made out of No. 16 gage galvanized iron, 
strengthened by '%-inch beading. The 
wheels and brackets are cast iron, and 
1andles are made from t-inch tubing, 
flattened at the end and fastened to body. 





Scrap in Panama 


In disposing of the vast quantities of 
scrap along the line of the Panama canal, 
the Government has sold 700 old French 
dump cars to a Philadelphia firm for $4.15 
per ton. It is estimated that each car 
ontains about four tons of scrap. The 
buyer lras to see to the breaking up of the 
cars and shipment of the material to the 
United States. The policy of the Govern- 
ment to dispose of the large accumulations 
f scrap along the canal line is most de- 
cidedly a step in the right direction. 


we suggest that prospective applicants 
carefully avoid the mistakes we emphasize 


herein 


CALL IN PERSON 

Unless you are a fairly good penman, 
do not write your application. In any 
case it is much better to appear in person; 
but should this be an impossibility, write 
neatly with ink, not with pencil as some 
we have received, stating concisely your 
qualifications, experience and salary ex 
pe cted. 

Don’t say that salary is a minor con- 
sideration, for the employer knows that to 
be a bluff. He knows, from personal ex- 
perience, that men don’t work for fun and 
that you are working or desirous of se- 


curing work because you “need the 


money.” You should know what the mar- 
ket value of your labor is and demand it. 

Do not apply for a position you are not 
capable of filling. If you have had only 
one or two years’ experience as a detail 
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draftsman, you cannot expect to fill a sit- 
uation as chief. On the other hand, if you 
have been a successful chief, look for 
something better rather than apply for de- 
tail work 


Don’t MISREPRESENT YOURSELF 


If you make a personal application, do 
not, under any circumstances, musrepre 
sent yourself. Give your experience and 
qualifications, and in this case also be pre 
pared to make your price and stand by it 

Be ready to give the address of some 
previous employer to whom you are en- 
titled to refer your prospective employer. 

One applicant I have in mind had 
worked for a number of firms with whom 
we were acquainted, but did not wish, for 
one reason and another, to refer us to 
ny one of them. One firm hadn't “used 
him right;” another was “a mean crowd 
anyway, and their recommendation would 
n't amount to anything. They would give 
anybody one for a dollar,” etc. Was he 
Well, hardly! 


se riously considered ? 


A Too VALUABLE MAN 


Once we asked a man if he was willing 
to take a temporary job, say two months, 
more or less, and we were nearly para 
lyzed by his answer. “Oh, yes!” he said, 
“for I know that after I have been in your 
employ for two weeks you will find me 
such a valuable man that you could not 
get along without me.” 

“Gee whiz!” we thought, “how is it we 
haven't gone to the wall long ago, and 
after we employed you, what should we do 
if you died!” All things considered we 
did not think it advisable to attach this 
human parasite to the firm. He was ap- 
piying for a temporary position as detail 
man 

\nother freak application came for the 
same position, through the mail. It was 
simply a sheet of note paper bearing ir 
large, bold handwriting a man’s name and 
address, and at the bottom 

“recently with S A 


\ FoLtLow-up APPLICATION 


In the next morning’s mail came a du 
plicate sheet with our ad clipped from the 
aper and pasted in the upper corner at 
n angle, as if it had ben thrown there and 
ame writing 
n of the 


stuck. Below appeared the 


litio 


1S previously, with the ad 
terse statement 
‘A-1 Habits.’ 

As the manager handed over this latter 
sheet he remarked, “I see this man has 
contracted A-1 habits during the night.” 
Of course an application of that sort 
would receive no consideration 

In conclusion I should advise the appli- 
cant not to run down his former em- 
ployers. While it may be some satisfaction 
to tell another your troubles, you may rest 
assured that it is not at all interesting to a 
prospective employer, and it will certainly 
prejudice him against you 








)2 


Aluminum Alloy Founding 


Used 


Mixtures 


AMERICAN MACHINIST 


Taken to 


and Precautions 


August 22, 1907 


ractice 


Insure Sound 


Castings in One of the Largest Foundries in the Country 
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The Allyne Brass Foundry Company 
works about 200 men at the parent Cleve- 
Detroit, 125 at Buf- 


as the largest of 


land foundry, 18o at 
falo and adv: 
jobbing brass foundries 

About 80 of the Allyne pro 
s to automobile builders, and 
about 60 per cent. of the total is aluminum 
the 


rtises itself 


per cent 


I 


alloy, of which nearly all goes to 
motor-car 


Very 
. 1 


magnitude of th« 


men 
the 
and alum 


few persons are aware of 


brass, bronze 
inum-alloy castings orders placed by the 
1908 As 


Packard, 


larger automobile makers for 


an illuminating instance, the 


H U GH 


thus leaving these two young men with- 
out positions. Half in jest Allyne pro- 
posed to Paehlke that they two, who knew 
other should start a_ brass 
foundry together. Paehlke took the mat- 
as a result the Allyne 


each well, 
ter seriously, and 
Brass Foundry Company began _ business 
about January I, 1901, with a borrowed 


capital of $2500, four brass molders, 
Paehlke himself working at the bench, 
and Allyne soliciting orders from _ the 


motor-car men, who were not at that date 
very numerous nor very strong financially, 
but who seemed to Mr. Allyne to need the 
very best bronze and aluminum-alloy cast- 








STEELE-HARVEY FURNACE 


Detroit, 1908 unconditional order for cast 


ings from the Allyne brass foundry, no 


contingencies Or provisions whatever, is 
for no less than 500,000 pounds of 
aluminum-alloy castings and 250,000 


pounds of brass and bronze castings, total 
The Allyne 
Foundry Company will use during the cur 


price nearly $450,000 Brass 


rent year trom 2,000,000 tO 2,500,000 
pounds of aluminum-alloy ingots, pur- 
chased from the Aluminum Reduction 
Company of America, which has a 
monopoly of aluminum production at the 


present time. The cost of producing com 
mercially pure aluminum has now been re 
duced, according to trade gossip, by in 
creased volume of output and machinery 
improvements, to something ‘like 8 or 9 
cents per pound 

Late in 1900 the Gray-iron and Brass 
Cleveland, Ohio, 
Allyne as general manager 

Paehlke as head 


out of business, 


Foundry in which em 
ployed E. E 
and Otto F. 


founder, 


brass 


decided to go 


TILTED 








FIG. 2. JACKETED 
ings that could be produced, and these the 
new Allyne Brass Foundry Company of- 
fered to make at a little above the prices 
charged by other founders 

At that date there was already a strong 
call for aluminum-alloy castings because 
their extreme lightness made them seem 
desirable to the automobile builders. 
little 
machine construction because of its weak- 
found that the tensile 


Pure aluminum is very used in 


ness. It was early 
strength of aluminum castings 
the addition of 


was very 


greatly 


and the first aluminum-alloy to be largely 


increased by zinc, 
used by automobile makers was about two 
parts, by weight, of aluminum and one 
part of zinc, giving a tensile strength per 
square inch of about 35,000 
pounds, with a specific gravity of 3.1, these 
aluminum-alloy castings being little more 
than one-third the weight of bronze cast- 
ings from the same patterns. 

Under constant vibration in motor cars 
the strength of this first much used alum- 


section of 


DOLN AR 


failed rapidly, giving sever 
motor-car builders unhapy 
This resulted in tl 


inum alloy 
of the 
experiences with it. 


large 


second much used aluminum alloy, whi 


contains no zinc at all, but adds 8 p 
cent. of copper to 92 per cent. 

aluminum with a bare trace of nicke« 
and melts these metals in contact wit 


the commerci 


aluminum-copper alloy h 


manganese to produce 


ingots. This 


a tensile strength of about 18,000 pounds 


with a specific gravity of 284, a1 
has the great merit of being indit 
ferent to vibration and so 


“staying up 


when used in trying positions. It was tl 





ALLYNE PROTECTED FURNACES AT CLEVELAND 


first satisfactory aluminum alloy offered 
to the motor-car men. 

The low tensile strength of the alum 
inum and copper alloy led to a return t 
inc with only a little copper, the propor 
tions adopted being 83 parts aluminum, 15 
parts zinc and 2 parts copper. The r 
sultant ingot has a tensile strength of 23, 
This 
considerable 
makers 


ooo pounds, with 3.1 specific gravity. 


zine alloy is now used to a 


though motor-car 


decline to use any aluminum and zine al 


extent, many 
loy whatever, because of uncertainties of 
behavior under vibration. 

Ihe Allyne brass foundries are at th 
present time using exclusively the second 
alloy, 92 aluminum and 8 copper, with 
trace of nickel. 

January 1, 1901, the Allyne Brass 
Foundry Company had four molders in 
single rented room in Cleveland, working 
with $2500 borrowed money; January 1, 
1902, it had 60 workmen, and was using 


its own capital; January 1, 1903, it had 
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bought two acres of ground in Cleveland 
ind the 
ourse of that year built a new brick shop 


was working 100 men, and in 
n its Own ground and moved into it, so 
that January 1, 1904, found it working 125 
hands in the new Cleveland foundry, and 
workmen 


had 


erection of 


1905, the Cleveland 
the 


bought ground and begun the 


January 1, 


uumbered 150, and company 


the Detroit plant, so as to be close to the 


Michigan and Indiana motor-car makers 


January I, 1906, it was working 160 hands 
in Cleveland and 125 in Detroit, and dur 
ng 1900 it took over the Liberty Brass 


Foundry of Buffalo, so that on January 1, 


1907, the pay-rolls carried 200 names at 
Cleveland, 180 at Detroit and 125 at Buf- 
falo. 

In 1901 the Allyne Brass Foundry Com 
pany paid for its aluminum-alloy ingots 


33 to 34 cents per pound, and sold its 
castings at 75 to 90 cents per pound 
Thé ingot price fell subsequently as low 
$ 31 


drapped to 55 to 60 cents 


cents, and the prices of castings 


In the present year, 1907, the motor-car 


demand for aluminum-alloy castings has 


een so active that the same alloy ing 
price has been advanced to 45 and 4 
cents, and the price of aluminum-alloy 
astings is today from 67 to 75 cents 
per pound, and the present supply of 
luminum alloy is not equal to the d 
mand. 
Use oF ALUMINUM ALLOY 
While the use of aluminum alloy in 


high-class motor cars generally is very 
' 


large and almost universal, there are yet 


some makers of really first-class aut 


mobiles who refuse to employ aluminum 


alloy in any form, claiming that pound 


for pound aluminum alloy has no more 
strength than can be had by skilful de 
signing with high-class bronzes of 80o,- 
000 pounds or so tensile strength, and 


that the and heavier metal is 


the preferable material, as it is much less 


stronger 


easily dented and holds screws far better 


tran the weaker white metal 
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made ot wor d are 
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r even more 


sine body costing $2000 o 
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costs 
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FIG. 3. ALLYNE PROTECTED FURNACES A 
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wooden body, ready for upholstering, <« er the sk 
be had for $160 to $180, but the aluminum ting 
body takes paint better, never shows pr 
cracks from shrinkage or pounding on possible 
rough roads, and is not severely dam n alumit 
aged by accident as the w len on lL hes wl 
ylemish 
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Whatever the final verdict of the chassis Id d 
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alloy motor-car bodies must be very large fully 
ly used stom 
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the cause of these blemishes in his prince 
pal product. 


ALUMINUM MELTING FURNACES 
The founders were the first to 
supply aluminum-alloy castings, and very 
naturally they melted the aluminum-alloy 
ingots in their regular sunken air furnaces, 
in which 72-hour coke was used to heat 
Dixon crucibles. 


brass 


his regulation form ot 
air furnace freely exposes the top of the 
melted metal in the crucibles to the escap 
ing products of combustion 
procedure 


The regular 
with after 
melting, is to lift the Dixon pot out of the 
furnace, stand it on the grating, throw a 
handful of coarsely-powdered sal ammo- 
niac on top of the melted alloy, and then 
skim the resulting dross off with long 
handled the metal 
looks from oxide. This 
does not prevent blowholes in the alumi 
num-alloy castings 


aluminum _ alloy, 


steel scrapers until 


clean and free 


THE STEELE-HArvEY FURNACE 

When the Allyne Cleveland shops began 
to make cast-aluminum bodies largely, a 
Steele-Harvey tilting furnace, which takes 
a stationary pot holding about 500 pounds 
of melted brass and is tilted to pour the 
melted metal from the pot into 
the pouring ladles, was installed. The top 
of the stationary pot is set a little below 
the top of the Steele-Harvey furnace body, 
which is 


furnace 


with a_ horizontally 
swinging fire-brick top, having a feeding 


covered 





FIG. O 


MOLDING A 


hole in the middle, covered by a molded 
plumbago cover, all as shown in Fig. f. 
This furnace is fired with natural gas and 
compressed air at about one pound pres 
sure, the products of combustion escaping 
underneath the fire-brick swinging cover 
and the top of the furnace body, thus giy 
the 


ing but little access of products of 


TONNEAU 


AMERICAN MACHINIST 

combustion to the top surface of the mol- 
ten aluminum alloy in the pot. It was at 
that aluminum-alloy cast- 
ings poured from the Steele-Harvey tilt- 


once noticed 
ing furnace had fewer blowholes in them 
than those poured from pots heated in the 
regulation, sunken, coke-fired furnaces 


THE ALLYNE PROTECTED-POT FURNACES 


Mr. Allyne concluded that the melted 
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in Fig. 2 from the Allyne Cleveland shops, 
and without jackets in Fig. 3, from the 
Allyne Detroit shops, were built to Mr 
Allyne’s order from his own sketches. The 
gray-iron furnace body, having an open 
top and an integral bottom, is lined with 
fire brick and takes a flanged gray-iron 
melting pot, the pot flange completely cov 
ering the open furnace body top. Exit for 
provided by 


products of combustion is 





FIG. 7. 


Pe the 


BODY REAR SEAT 

aluminum alloy absorbed the products of 
combustion in some unexplained manner, 
and that if the were so con- 
structed that the products of combustion 
could not touch the top of the melted 
metal in the pot, the castings would come 
sound, with no blowholes at all. 


furnace 


Che elevated furnaces shown with jackets 


Allyne protected furnaces, Fig 





CORE-ROOM DETROIT SHOPS 


many steel-tube nipples tapped into the 
furnace body, close to the top, these nip 
ples taking elbows pointing downward. 
This Allyne protected furnace is fired with 
either natural gas or illuminating gas and 
compressed air at one pound pressure, the 
same as the Steele-Harvey furnace. The 
top of the pot is covered by a horizon 
tally swinging fire-brick lid, closely fitted, 
protect the top of the molten 
alloy from the atmosphere, 
while the top flange of the gray-iron pot 
keeps all the products of combustion be 
under The Cleveland 


so as to 
aluminum 


low its surface 
2, have ex 
terior sheet-metal jackets applied, cover 
ing the flue elbows and connected with 
flues to the outside of the factory build 
ing. The Detroit furnaces, 
not yet had these exterior jackets applied, 
although the jackets are made, and dis 
charge the products of combustion into 
the air of the room, which is, of course, 
well ventilated by movable portions of the 
skylights. The jackets 
supposed to save some fuel, but are added 
mainly to carry the products of combus- 
tion through special flues to the open air, 
instead of discharging into the shop. 


Fig. 3, hav 


exterior are 


Sounp CastTincs OBTAINED BY USE OF THE 
ALLYNE ProTEcTED FURNACES 

It will be observed that it was Mr. 

Allyne, not himself a practical molder, 

who suspected that the melted aluminum 
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alloy absorbed the products of combus- 
tion, which does not seem probable, and 
it was very greatly to the satisfaction of 
this gentleman when the correctness of 
his theory was proved by the complete 
soundness of the castings poured from 
metal melted in the protected furnaces, 
vhich were first employed about nine 
months ago, and have never before been 
illustrated and described in any publica- 
tion 

The value of this protected furnace 1s 
now regarded as fully proved, and all 
aluminum alloy will be melted in these 
furnaces in the three Allyne foundries as 
soon as the necessary additional protected 
furnaces can be placed 


Tue ALLYNE BRASS AND BRONZES 


The Allyne foundries are now making 
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pots, as shown in Figs. 2 and 3. The 
average life of Dixon crucibles in the 
sunken air furnaces, pots lifted out for 


pouring, is about 35 heats 


Tue AttyNne Por Lirrer 
To facilitate lifting the large Dixon pots 
from the sunken furnaces, Mr. Allyne de 
vised the traveling straight vertical lifter, 
the lifter 


is the segment of a circle, fitted with a 


shown in Fig. 4. The head of 


chain and hook, and the lifter is journaled 
in a block which travels on an I-beam the 
whole length of the bank of 20 furnaces 
Two of these lifters are used, one stand- 
ing at each end of the I-beam when not 
in use. The tail ends of the lifters are 
formed with three branches, to give a cap- 
stan-wheel lift. 

The illustrations are from photographs 
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FIG. 8. CLEANING ROOM 


large quantities of brass and bronze cast- 
ings to various formulas, including many 
orders for the widely approved “Parsons” 
bronze, purchasing this metal in ingots 
from Cramp, of Philadelphia. 


\LUMINUM-ALLOY FouNnpry NOTES 
Bars and plates which can move freely 
cooling shrink about 3/16 inch to the 

foot. Thin shells of aluminum alloy cast 


over large cores shrink about % inch to 
the foot. The Allyne cores are made the 
same as for brass, with rosin, but are 
made to crush more easily for aluminum 
alloy than for castings of stronger metals 

The molding sands used are from the 
3uckeye Sand Company and the Paynes- 
ville Sand Company, both of Ohio, and a 
finer sand from Windsor Locks, Connect- 
icut. 

The Allyne protected furnaces use gray- 
iron melting pots, which are stationary, 
and have a life of about 90 hours of work, 
the melted metal being dipped out with 
hand ladles and poured into the carrying 





AT CLEVELAND SHOPS 


by Goldman, of Cleveland, made without 
posing or interrupting the workmen 

Fig. 1 shows the Steele-Harvey furnace 
tilted to pour melted aluminum alloy into 
a carrying pot. 

Fig. 2 shows the Cleveland Allyne pro- 
tected melting furnaces; the melted metal 
is dipped from these furnaces with hand 
ladles and poured into the carrying pots 

Fig. 3 shows the Detroit Allyne pro 
tected furnaces, which have not had the 
outside jackets applied. 

Fig. 4 is from tl 
and shows a boy drying black-washed 


1e Cleveland foundry, 
cores with a natural-gas torch 

Fig. 5 shows lifting a pot from an air 
furnace with the Allyne vertical hoist 

Fig. 6 shows molding a motor-car ton 
neau-body rear seat; the molder is slicking 
the drag; the cheek of the mold stands on 
horses at the left, and part of the cope is 
seen on horses at the right. The work 
man who is seen in the middle distance 
cleaning a seat casting is sawing off 4 
gate with a carpenter’s wood-saw 
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Fig. 7 is from the Allyne Detroit core 
room, showing coremakers at work 
Fig. 8 is the Cleveland castings-cleaning 


room 





American Machinery for Egypt 
By F. C. CHAPPELL 


It is impossible to ignore the remarks 
made by Captain Kennedy, director of 
the public works department, Soudan, 
which are embodied in the official report 
of Lord Cromer on Egyptian affairs. The 
writer states 

“As regards American machinery, a cer- 
tain amount of special plant has been re- 
ceived from U. S. A., and this, though ex- 
cellent in design, has been in every single 
instance of an inferior quality structur- 
example, some _ well-boring 
plant—of the American oil-well type— 


1 


ally For 


though admirably designed, was of the 
very worst description, with faulty cast- 
ings and bearings and unfinished machine 
work. Some steam road rollers, also, de- 
signed for special work, were found to be 
manufactured and finished in a manner 
that certainly fell far short of the ordi- 
nary British standard In consequence 
of this it has in some cases been found 
advisable, in the case of special plant of 
American types, to obtain the detailed de 
signs from America and have the manu- 
facture of the same carried out in Eng- 
land.” 

Now this is the deliberate opinion of a 
responsible official of very considerable 
experience, and it would be unwise for 
American manufacturers to ignore the 
statements. Captain Kennedy is equally 
severe on British methods, but in a dif- 
ferent direction. For instance, writing 
about English ways of tendering, as con- 
trasted with the methods of Continental 
firms, he says: “I had occasion to call for 
quotations for steel water towers for the 
storage of water for a town supply. Of 
two quotations ‘which were received from 
British firms, one was forwarded with a 
drawing showing a water tower and tank 
of a design antiquated in the extreme, 
evidently copied from an old catalog, and 
quite unsuited to local conditions The 
other British quotation was accompanied 


by a design for a tower which was struc 


turally faulty, and which could not there 
fore be accepted \s a contrast to the 
above, the two « tations received at the 
same time from Belgian firms represented 
in Egypt were for water tanks and towers 


designed it thoroughly practical man- 


ner, up to dat all respects and suited 
to local requirements.” 

It is easily seen from the criticisms 
juoted that trictures made are quite 
impartial, and English firms are as badly 
hit as American, only the faults are differ- 
ent | am pointing out these facts to 


American firms because the Egyptian 


market is really worth iooking after. It 
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is an increasing one, a profitable one, and 
Under such circum- 
reasonable to 
I would 


safe trade 
it 


a fairly 
stances certainly seems 
cater for the wants of the public 
particularly draw attention to the neces- 
sity of having a good technical represent- 
ative in Egypt, a man who is a capable 
engineer, a good business man, who can 
at details 


without having to write home fer instruc- 


quote prices once and supply 


tions 


American locomotive builders should 
note the fact that traffic on Egyptian rail- 
roads has increased to such an extent that 
engines which a few years ago were pow 
erful enough to cope with the work are 
now found to be quite inadequate for the 
required haulage. Pumping machinery is 
threshing 


considerably in demand, also 


and grain-cleaning machines, railroad 


files, hammers, and 
Agricultural 


stock, machine tools, 
of 


machinery has been used at the agricul 


a variety such goods 


tural college, Cairo, and other state de 
it 


pots with encouraging results, and is 
to be hoped that many native proprietors 
it American 
and French machinery is at present com- 


favor. 


will soon adopt English, 


peting for public Belgian and 


American competition is very keen in the 


market for ironwork for roofs, ‘bridges, 
and all similar undertakings. There is 
not very much difference in quality, in 
cluding British work, and tenders are 


usually decided on the question of price 
and American bridge designs are 
better to Egyptian 
than are certain other products. 


time 
suited requirements 
One of 
the most important things to remember is 
punctuality lf American 


firms will guarantee prompt delivery and 


in delivery 


agree to a penalty clause in default, many 


more orders might be given to them. 
Very few British engineering firms will 
do this. No matter how long a time may 


be allowed, they will rarely go beyond the 
When 
an order has been obtained, the time of 


promise to “do their best.” once 
delivery seems to be a matter of indiffer 
ence. Many orders are thus lost to them 
Delays in the arrivals of machinery are 
of obvious importance to customers who 
are erecting new works, as they greatly 
increase the general expense. As already 
noted, American engineering firms should 
be represented in at least one Egyptian 
city by a really competent engineer and 
business man combined, and a man who is 
also conversant with Egyptian wants. The 
local agents need not, of course, be up 
It ad 
agenis should the 
Continental firms 
Cata- 
and 
or 


not 
at 


to such a high standard. 1S 
that 


time 


visable such 


same represent 
dealing in the same class of goods. 
with metric 


drawings 


logs should be issued 


English figures, and any 
plans should be quite accurate and up to 
date 

As regards terms of business in the en- 
gineering trade, I may state that formerly 
they were: One-third of the purchase 


money with the order, one-third after six 
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months from delivery, and the remainder 
by a twelve months’ bill. But present-day 
rather 
gineering trade has felt the stress of com- 


terms are more liberal. The en- 
petition very keenly and credits have in- 
creased accordingly. Nowadays the buyer 
has anything from 8ix to nine months in 
which te pay the second one-third instal- 
ment, and from twelve to eighteen months 
for the balance. In special cases payments 
are years, 
but in such instances interest from 7 to 9 
per allowing 


credit, exporters must of course take all 


extended for as long two 


as 


is charged Before 


cent 


reasonable means to satisfy themselves as 


This 


of their clients. 


~ 


to the standing 
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Dies for Making Square Pans 
By-Jutrus F. A. Vo 


The sketches show a die for forming 
square pans, with the corners folded over, 


The 


made, 


as is generally done on baking pans 
for which 
were 9 inches square by 1% inches deep, 
with the top edges wired. 


pans these dies were 


It is a rather a peculiar job to form a 
pan all four sides up at right angles, and 
turn the corners at right angles close to 
the sides of the pan in an operation. That 
is to shove the flat blank through the die 
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BENDING AND WIRING 
can be done in the case of firms established 
in Egypt through one’s agents, or, if the 
exporter has not such means of informa- 
tion, at: inquiry should be put through the 
Chamber of Commerce, while no doubt 
the United States consular officers would 
ot 


answer such questions. 





Chere is being introduced on the Can- 


new flooring material 


It has a semi-elastic 


adian market a 


called “Doloment.” 
lower layer which seems to prevent the 
objections of cracking, bulging or blister- 
from 20 to 30 cents per 


Its cost 1s 


ing. 
square foot 





li 





FIG. 13 


DIES FOR BAKING PANS 


and have the finished pan drop out at the 
bottom, ready to be wired. 

Fig. 1 shows a plan of the forming die 
This is properly speaking a double die, 
consisting of, the cast-iron lower die A 
the 
double die as shown in plan in Fig. 1 

A is a casting, with four ribs BB BB 
The bottom of this casting is planed, th« 
four ribs being about % inch high, and 
to the of the blank. The 
upper die consists of four pieces of steel 


shown in Fig. 2, and assembled 


as 


planed size 

inch thick, and in width equal to the 
depth of the pan. These four pieces of 
steel C C C C are mitered at the corners and 
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tted into the ribs b. They are drilled 
nd fastened to the die bed A, as shown 
n Fig. 1. The hole in die bed A is then 
haped out to the size of the pan and 


nished. 


MAKING THE ForMING DIE 
The corners of the steel pieces C are 
then slotted about 3/32 inch wide taking 
the same amount of stock from each side 
f the miters. 
jieces is then rounded over, especially the 
oints DD DD at the corners. The four 
are then removed, and the 


The top edge of the steel 


1 
t 
‘ 
t 


steel pieces i 
orners E EEE in the lower die are finished 
as shown in Fig. 2. Fig. 4 shows a sec- 
tion through A—B of Fig. 1. Fig. 5 shows 
the punch with a formed pan sticking to 
it. The punch is made.of cast iron, with 
the working part steel lined. 

The working part of the punch must be 
at least 34 inch higher than the hight of 
the lower die and the hight of the pan 
that the top edge of the 
pan when pushed through the die, will go 


combined, so 


beyond the bottom edge of the die, so as 
to be stripped from the punch, when the 
punch is going up. 

The press must have a long stroke for 
this class of work; in this case a reducing 
press with a 6-inch stroke was used. The 
blank for the pan was cut with a blank- 
ing die, and is shown in Fig. 3. 


OPERATING THE FoRMING DIE 

The blank is placed in the gages Db bb, 
(the bur of the blank down on the die), 
the punch descends and pushes the blank 
through the upper die, thus forming the 
four sides up at right angles. The corners 
flap together at an angle of 45 degrees, 
passing through the corner dddd 
of the upper die. 

If we the this 
point, and take the partly formed pan out 
of the die, we would have an article loak- 
ing like Fig. 6 with the corners standing 
out. But we let the die finish its work, 
and the punch in going further down, 
carries the pan in to the lower die. The 
corners of the pan are then turned at E 
Fig. 2 as indicated by the arrow, and the 
punch forces the finished pan through the 
rest of the die. Fig. 7 
formed with the die, in one operation. 


slots 


should stop press at 


shows a pan as 


WIRING THE Top EpGE oF THE PAN 

The wire which was put into the top edge 
of the pan is No. 12 gage and cut from 
straight stock, and it is then formed into 
square rings to fit the pan. It is neces- 
sary to have the wire rings square and 
with sharp corners, and to secure rings 
of uniform The wire-bending tool 
shown in Fig. 8 was made for the pur- 
pose. 

The bed plate 4 Fig. 8 is a cast-iron 
plate about 14 inches square planed on 
top and bottom. 
B and C, about 1x1™% inches and in length 
equal to the length of the pan, are fastened 
to the plate as shown in sketch, distances 
D and F to conform with the length of 


size. 


Two pieces ci tool steel 
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the pan. Another piece of steel G is 
fastened to plate A parallel with C and al- 
lowing space enough for the wire between 
them. 

Four pivot holes are drilled in plate 4 
for the levers H K and LM to swing in, 
the corners where the wire is bent over, 
Che 
levers are made of flat iron tapered off 
the handles, the 

In the widest end of the levers 


being the centers of the pivot holes. 


toward and ends 
rounded. 
a ¥%-inch hole was drilled and counter 
sunk from the top. Into this hole the pivot 
pin was riveted. The levers are then pro 
vided with suitable handles 

Pieces C and B are then planed off on the 
bottom, as shown by the dotted line, so 
that when the lever pivots are put into 
the holes, and CG and B fastened to the 
plate A, the levers can swing freely. 

The four steel pieces N OPQ are then 
made, and attached to the levers as shown 
in sketch. They must be of the 
hight as the pieces GC B. The two pieces 
RR are pieces of tool steel, fastened to 
bed plate A, are relieved for the levers to 
go under, and are tapered off toward the 
outside so that the swung 


around will not strike against it 


Same 


wire when 


OPERATING THE WHIRE-BENDER 


The sketch Fig. 8, shows the tool with 
A in the position to be bent. The oper- 
ator pulls the levers H and K in the di- 
rection of the The forming 
parts NO on the HK 
the around the corners at 
angles, making the two sharp rectangular 
A—b Fig. 9. The two 
bends c—d, are formed by swinging the 
levers L M in the direction of the arrows. 
This finishes the wire ring. 

Fig. 10 shows a plan of the wiring die, 
and Fig. 11 a section of the die through 
AB. The die bed C is a cast-iron plate 
with a square the The 
top and bottom of this plate are planed and 
the boss is squared off 1 inch smaller than 


arrows. 
levers bend 
wire right 


bends as shown at 


boss in center. 


the size of the die is to be. 

The four pieces d which form the die 
proper, are planed in one piece, to the re- 
quired shape, cut apart, and mitered at 
the corners. This was found necessary in 
order to make the small round corners, 
as shown at cc Fig. 11, to prevent the 
pans from buckling being wired. 
The pieces d were then fastened to the die 
bed. The square steel ring f was then 
made so that the inside of it would fit the 
pan nicely and the outside would slide 
freely up and down in dddd. 
for the wire was cut around the inner top 
edge of the ring. 


when 


A groove 


THe PuNcH AND Its WorK 

The punch Fig. 12 was then made, the 
punch consisting of a cast-iron plate A 
which was faced and bored for the shank 
hole. The punch shank is of machine 
steel and riveted into A, after which the 
shank is turned to size. The four 
pieces C were then planed in one piece, 
and cut to the length. The punch plate 


steel 
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was then milled square to proper size, and 
the steel pieces put onto it by means of 
screws. The cast-iron leader D was made 
a sliding fit in the punch. Four 


not 


screws 


shown, were let through the punch 
into the leader, the heads being counter 
bored in the back of the punch to give the 
leader sufficient travel 

The die is used in a wiring press with 
sliding table. The pan is set into the die 
and the wire ring placed around the pan 
The 
the tin 


however, 


into the groove of the square ring 


comes down and curls 


the 
one little trouble 


punch 


around wire Chere was, 
On that side of the pan 
where the ends of the wire ring met, we 
had to put a catch to hold the wire in the 
The catch was pulled back by a 


wedge-shaped piece fastened to the punch 


groove 


as soon as the face of the punch came in 
the Then it 
worked satisfactorily 


contact with square ring 





Railroad Electrification 


the 
companies 1S 
quoted by the Wall Street Journal as fol- 
lows: 


A representative of one of great 


electrical manufacturing 
often asked: 
‘Why are the railroads not more aggres- 
the 
their terminals and suburban lines ?’ 


“The question is 


electrification of 
The 


principal reason is that the capacity of the 


Sive im respect to 


electric plants is not large enough for the 
rail:oads to generally adopt electricity as 
power 
electric 


a motive 
that the 


It is generally known 
companies are taxed as 
it is to the utmost of their respective ca- 
pacities, and could not contract to electrify 
even a small percentage of the country’s 
railroad mileage without being forced to 
shut off regular sources of consumption to 
a large extent. This, naturally, would re- 
sult in disturbing 
business. There will come a time when 
the railroads will be clamoring for elec 
trical equipment, but before they can be 
satisfied the capacity of the electric plants 
of the country will have to show 
than 
Suppose that 


regular channels of 


even 
last 
Penn- 


over the 
the 
sylvania Railroad should draw up plans 
for the electrification of its terminals and 


larger gains records 


several years 


suburban lines. The amount of work in- 
volved would represent the entire capacity 


one of our three electric 


for 


roads have the question of electrification 


of any great 


plants perhaps a year. Many rail 
under consideration, and they are watch- 
ing the the Vanderbilt 


lines very closely. There is every indica 


experiments of 


tion of the practical success of electric 
motive power on these lines, which will 
mark the beginning of a new era in elec- 
tricity.” 





June exports of iron ore from the Great 
the 
nage Of 6,433,360 tons despite interruption 
of shipments+by strikes in July 


Lakes territory reached record ton- 
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American Machinery Defended 


By L. G. BENJAMIN 

Recent articles entitled “American Ma- 
chinery present a 
which, in justice to the American manu 
facturer, further 
infer that the foregoing articles referred 
principally to machine tools and as my 
experience has been wholly with this class 


Condemned” subject, 


deserves comment. I 


I confine my remarks within its limits. 

While on rare occasions a machine has 
come under my notice which, on account 
workmanship, deserves severe 


of pt or 


criticism, it is a gross injustice to con- 
demn all American machinery to the same 
class, or claim that our machinery is be- 
low generally recognized standards, be- 
cause of it, for we find much evidence to 
the 


unreliable for forming 


contrary Isolated cases are surely 
a‘just opinion of 
any general class 

It is only the machine which is sub- 
ject to criticism that we hear from, con- 
sequently its faults receive prominence, 
while the redeeming features of its whol- 
ly satisfactory counterparts, from which 


Had 


first-class 


there is no complaint, are ignored 
the machine been 
throughout no credit would have 
given. The purchaser seldom thinks of 
giving, on his own account, a report for 


criticized 


been 


publication if the machine fully answers 
his requirements, therefore it is only un- 
favorable comment which is made public. 

Certainly the 
criticism is wholly deserved, far as 
the individual manufacturer is concerned, 
but it should stop there and not be applied 


in every such instance 


SO 


to any stated class unless it can be con 
clusively shown that the fault is general 
with the manufacturers 
it. I believe that tix 
facturer is, as a rule, cautious about the 


which comprise 


American manu 


quality of the workmanship of his prod 
uct, for he realizes that it is only through 


true merit that he can finally hope to 
win. During my shop association I know 
ot but one instance of a machine being 


shipped which would not ha ve passed a 

customary rigid inspection, and that was 

on account of extreme impatience of tlic 

purchaser who wanted the earliest possi 
been 


He had 
} 


precisely as to its condition and 


ble delivery. first notified 
with this 


knowledge ordered it shipped 


Ir TAuGHT A LESSON 


Within a few months he entered a kick 
which has since resulted in the return 
of the machine Although in this case 


the user was partly to blame, the manu 
facturers shi 
it to pass 

a good one for it resulted in the adoption 


wed poor policy in allowing 


However, the experience was 


of a policy to never send out any machine 


which the management itself would not 
consider good enough for its own use 

There are existing conditions, which 
to our mind present strong evidence of 


American machine 
It is seldom that we find foreign 


f the 


the superiority o 
tool. 
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tools in American shops, yet we do know 
that American tools go all over the world, 
and this in spite of the fact that in their 
own country the advantages of competi- 
tion (outside of the quality of the prod- 
uct) is all with our competitors. Our 
patent-office is open to the inventors of 
all countries and his patent will hold good 
whether he manufacture the patented ar- 
here In all foreign coun- 
tries the patent is not valid unless a 
factory is established for its manufacture 


ticle or not. 


in that country. 

Ais a the majority of 
American tools are not protected by for- 
The added expense of high 


consequence 


eign patents. 
transportation charges, 
make 
more 


duties, excessive 
the maintenance of foreign offices, 
successful trade still 
difficult To mind, the 
iority of the American tool is 
ingly evident, for with an inferior or only 
equally efficient product, successful com- 
petition under such great odds would not 
be possible. 


our foreign 


my super- 


convinc- 


EcoONOMIC MANUFACTURING 


to believe that the 


American manufacturer has come nearest 


There is reason 
the solution of the problem of the best 
economic manufacturing, especially in ma- 
chine tools. The term economic is used 
in its broader sense, comprising super- 
iority, durability and general all around 
excellence in both design and workman- 
ship, for in the long run these traits are 
necessarily consistent with the best econ 
omy. The makers of American products 
have taken the initiative in compiling and 
each _ best 
adapted for some particular line of man- 


devising various systems 
ufacture, which were the natural sequence 
These 
tems have so changed the old regime for 
the betterment and profit of the business, 
that their excellence is not disputed. 
Some of our English cousins infer that 


of our policy of specialism. sys 


we have been too aggressive in our ef- 
forts production, that 
through our different systems we have 
tended to sacrifice quality in trying to re- 


for economical 


duce cost Experience has shown us 
that the contrary is true, that the sys- 
tem itself gives us more accurate results, 
more reliable workmanship and_ perfect 


interchangeability. It also keeps accwiate 
of all their 
sults in use and enables us to select the 
best fer 
intend it 


record materials, shows re- 
for the 
According to au- 


representatives of 


1aterial suited purpose 


whici 


1 we 


hentic report, many 
foreign manufacturers have visited Amer- 
of making a 
study of our shop Many of 


these systems have been adopted abroad, 


ica for the sole purpose 


systems. 


sometimes in their entirety, where pro- 
gressive manufacturing is done. 

FiIntisH Versus ACCURACY 
Conceptions of the standard quality of 
An incident which 
well illus- 


machine tools vary 


came to my notice recently 
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trates this difference of opinion. We 
had just set up a new milling machine of 
reputable make and a visitor from 
neighboring shop was looking it over 
While commenting on its several con 
venient features the tool-room forema: 
remarked that it did not have the “ge 
up” that some of his other machines had 
For comparison, he pdinted to a machi: 
near-by, whose guides were neatly spott: 
in small evenly-spaced diamonds, tl 
castings were filled with such care th 
surface was exceptionally straig 
were painted in a hard, glisteni: 
gg-shell finish. The polished parts wer 
as a mirror. Inquiry, however, broug! 
out that the machine was not entirely a 
that in use 
certain allowances for 
for some classes of work it was 
venient and required much time for set 
ting up. Heavy work was never don 
on it as it was not sufficiently rigid. 
The new tool was convenient, for wit! 
accompanying attachments it was 
quickly adaptable for all of our tool-room 
work. A test showed it to be accurate 
and with sufficient stability. Our visitor's 
remark—“What more do you want”—a 
companied by a suggestive shrug of th 
shoulders, was an expressive termination 
of the discussion. 

Some time ago we received a plane: 
which in appearance, so far as finish goes 
seemed crude. There was hardly a round 
corner on the bed; every edge was fin 
ished with a straight bevel. The cast 
ing was not filled but finished with only 
several coats of paint. In use the ma 
chine certainly made good, for it receives 
a better class of work than any of its 
finer-finished brothers. There is no tool 
in the shop more highly prized. 

The average American manager insists 
upon a neat, clean appearance of the 
product, but high finish and superficial 
touching up he deprecates if it does not 
enhance the utility of the tool. When 
guides are scraped to a good bearing, it 
is deemed sufficient, ornamental scraping 
being considered a waste of time. The 
user must invariably bear the expense of 
extra work, for that 
American tool buyers sometimes object 
to it. 


each 


and 


curate, it was necessary t 


make error, als: 


incon 


its 


this and reason 


AIM OF THE PrRAcTICAL DESIGNER 
The practical American designer’s sole 
purpose is to produce a machine whic! 
will perform its intended functions mor 
quickly and accurately and with great: 
economy, than those with which it is 
compete. Precedent in design and gener 
contour is often wholly ignored and an 
entirely new departure is made from th« 
conventional shape of a certain class of 
tool, if by such change the result sought 
for is attained. 
Comparing the 
tools made in America with those of Eu 
is evident that th: 
more radical in this 


evolution of machine 


countries, it 
been 


ropean 


American has 











Ve 
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respect. He has not hesitated to discard 
the conventional regardless of the criti- 
cism which he at first encounters. One 
yf the best opinions which I have ever 
heard, regarding the appearance of ma- 
hinery, was given by a designer whose 
long practical experience with many 
lasses of work gave his opinion weight. 


Wuat Looxs RIGHT 


[he occasion of his statement was a 
‘comment on the odd appearance of a 
sting for a machine which he had de- 
signed. It was, “No matter what the 
shape or contour of a piece, if it an- 


wers the purpose intended for it, as no- 


other will, it looks right Architectural 
esign and machine design have little in 
mmon. One is designed first for sym- 
metrical outline and pleasing appearance, 
the strength of the structure with its fac- 

rs of safety being the second considera- 
tion; the other is planned primarily for 
efficient, accurate and economical onera- 
tion and its appearance is of little conse- 
quence so long as it is not unnecessarily 
awkward, bulky, or ill proportioned for 
he work which it has to do.” 

To illustrate the point of view of him 
who hesitates to break precedent and 
the fallacy of his position, he related an 
incident of his career. Some years ago 
he had been connected with an agricul- 
tural-implement concern. They had been 
inaking a grain separator which for many 
years had been little changed in outline. 
He was requested to remodel it and did 
so, so radically that its appearance was 
greatly altered, a fact which seemed to 
annoy the secretary of the company. One 
day after a very successful test of the 
cxperimental machine, the secretary re 
marked, “Frank, it seems to work all 
right, but confound it, it doesn’t look like 
a threshing machine.” Our friend’s re 
ply, “Alec, will you tell me just what 

threshing machine looks like?” was con- 
lusive At the time it was a radical 
change, yet the conventional shape of 
grain separators today is very like that 
experimental machine. 


CHANGES AND IMPROVEMENTS 


[The modern American shop is « 
stantly improving and changing its prod 
uct, always on the lookout for someching 
better, and its equipment is so chosen 
that it can handle these changes at short 
rotice Probably foreign shops are well 
equipped for the same purpose althongh 

some instances I am sure that they are 
ot. We do know that a particular type 
of machine tool remains standard with 
them for a greater length of time than is 
usual in America. To illustrate, several 
years ago a German tool company began 
the manufacture of a grinding machine 
which was almost an exact copy of a 
well known American make. Today they 
are building a machine several years be- 
hind the times and the American success- 
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fully competes with them ia their own 
territory. 

Some of our foreign brothers will take 
exception to some of the opinions herein 
expressed, and we assure them that any 
light on the subject from their point of 
view will be appreciated. Incorrect opin- 
ion is often the result of a misconception 
of the actual conditions affecting the sub- 
ject. Prejudice is also a factor to be 
considered. If I am in error, will wel- 
come convincing evidence adverse to the 
foregoing sentiment. The machine-tool 
men of America realize that there is much 
to learn, for the constant appearance of 
newly improved product is due to that 
realization. There may be reasons for 
belief that American tools are not up to 
the European standard, but evidence, so 
far at hand, tends to convince us that the 
contrary is_ true. Poor workmanship 
should be condemned no matter where it 
exists. If that of the American tool is 
below the recognized European standard, 
I am confident that no one will welcome 
criticism more quickly than the aggres- 
sive American manufacturer, nor be so 
ready to remedy the fault, if it exists. 
However, the one fact alone, that our 
competitive: policies in other countries 
have been so remarkably successful, seems 
to discredit the criticism as unjust. 





Standard Proportions for Machine 
Screws 


By A. H. BartLett 


[he articles on pages 126 and 150 un- 
der the title which I have used should be 
carefully considered by shop men who are 
truly interested in the mechanical advance 
of our great country [hey present the 
results of some four or five years’ delib 
eration by a committee of very able men 
The report upon which they are based 
has been accepted by the American So- 
ciety of Mechanical Engineers. Yet there 
seems to be a disposition to ask, when dis- 

ussing this standard, “Would not such 
and such a line of procedure have given 
good results? lor illustration see the 
letter of Godfrey, on page 225 

My habit of mind is one of respect for 
standards in general, and this leads me to 
appreciate that there must be a great deal 
of difficulty in establishing a new one. A 


viewpoint from which one can look in 
diametrically opposite directions is 
needed. The past with its records is a 
reality on one hand, while on the other 


are the advantages of a wise decision ex- 
tending to no one knows how great a pe 
riod of time and breadth of activity. A 
determination must be made as to which, 
past or future, shall predominate in es- 
tablishing the new standard. I am assum- 
ing a certain amount of antagonism be- 
tween the past and the future, for this 
usually exists. The past is chaotic; the 
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future, with an accepted standard, should 
be orderly. 

It was my privilege several years ago 
to weigh the influences of past realities 
and future advantages in connection with 
the standardization of the proportions of 
screw-machine work—mainly machine 
screws—in a large factory 

A line of some two hundred machines 


was manufactured on a basis of inter- 


changeability of parts. Some machines 
had been made for 40 years. Of some 
types thousands had been put on the mar- 
ket Many different kinds of screw 


threads, body sizes, head sizes, shapes, 
slots, etc. were in use, A very far 
sighted management decided that in de 
termining the new standard th advan 
tages of the future outweighed the his 
tory of the past. Five years of use have 


lom of this decision 


showed the wisd 
That the viewpoint of the American 
Society’s committee was toward the past 
is clearly shown by the results and is 
stated by this sentence in the final report, 
“and avoids an impracticable degree of 
departure from the already established 
screw gage diameters’: and again, “be 
iuse the resulting pitch diameters are 
more nearly in accord with the pitch di 
ameters of machin 
use.” <A certain amount of departure is 


screws in present 
admitted; why could there not have been 
more? How far reaching would have 
been the influence of the past after the 
present stocks of screws and taps wert 
xhausted ? 

My standpoint is that of a machinist 
who has had something to do with screw 
machine work, its standard proportions 
and its use here are 21 sizes of screws 
in the new standard, ranging in body di 
ameters from 0.060 inch to 0.450 inch 
Here is a new wire gage standard. In my 
note-book I already have six, and thos« 
ire not all. What is the advantage of a 
screw 0.060 inch in diameter over on 
0.0625 inch in diameter? We know what 
to call the latter, but what is the appar 
ent name or number of the former? Why 
is not a 1/16-inch screw serviceable? Sim 
| 


larly 0.190 inch is pretty close to 3/1 
nch, 0.242 inch is not far from % inch, 
0.372 inch is only 0.003 from % inch, and 


7/16 inch is ab halfway betwen 0.424 
Would not the nom 


inal diameters, good old-fashioned frac 


inch and 0.450 inch 


tions of an English inch, serve as well as 


the dimensions in thousandths which we 
have m¢ l Every apprentice boy 
has a ete idea of how large a six 
teenth or an eighth or a fourth of aninch 


is. Good machinists can be found to 
whom 0.424 inch is a hazy quantity until 
1ey look up some nominal size near it on 
their micrometer 

\gain the successive difference between 
body diameters from 0.006 inch to 0.242 
nch is 0.013 inch. How is this difference 
better than 1/64 inch? The superior limit 
mentioned is 0.242 inch or about % inch. 
From this point on why are not 1/32-inch 











serviceable? I have used a 
32 
another way, why could not 


b rly 


made to mean something? 


differences 
screws. Or in 
the 
fewer 
Mr. Godfrey 


great many 9/32 and II 
screw 
diameters have been and 
suggests this in his article when he says, 
“Why not have a No. 16 


screw measure 0.160 inch in diameter? It 


in substance, 


seems as if the sizes 0.060, 0.125, 0.190, 
0.372 and 0.442 are so close to fractional 
sizes that the fraction sizes might have 
prevailed. (Of course, 0.125 inch is % 
inch. ) 

The number of threads per inch for the 
various sizes is diversified When the 


thread in a tapped hole has been partly 


stripped, how pleasant it is to be able to 


retap it a size larger and to the same 
number of threads per inch and put in a 
new screw. Are so many different 


threads necessary ? 








Glancing at the head diameters for the 
fillister-head screws, it is seen that an- 
other wire gage standard is with us; 
while the body diameter dimensions are 

4 j 
B Nearest Difference 
From Report Fractional! a Band /V. 
Size ‘quivalent 

0 0804 3 0093 0 0036 

0.1107 ma 0,109 0.0017 

0.132 0.125 0.007 

0.153 , 0.156 0,008 - 

0.1747 ai 0.171 0 0037 

0.196 4? 0.203 0.007 — 

0,217 ; 0.218 0,001 

0, 2386 as 0), 234 0.0046 

02599 if 0.265 0.0051— 

0, 2813 ° 0,281 00003 

0, 3026 a8 0296 00066 

03452 ah 0,343 0.0022 

0.3879 33 0.390 0,0021— 

0, 4305 vs 0437 00065 

0.4731 Ag 0.468 0.0051 

0.5158 2? 0.515 0, 0008 

0.5584 ys 0.562 00036 

0,601 18 0.593 0,008 

0 6437 s; 0.640 0.00387 

0 6863 ri 0,687 0.0007 — 

0,727 43 0734 0.007 — 
TABLE 1 FILLISTER-HEAD SCREW 


HEAD DIAMETERS COMPARED WITH 
FRACTIONAL DIMENSIONS. 


in no case carried beyond thousandths, 
these head diameters in 15 of the 21 sizes 
carried to 
[ did not consider that the head di- 
ameter was as important as the body di- 


are ten-thousandths. In gen 


eral 
ameter. My practice has been to make a 
counterbored hole for the head of a fillis- 
ter-head screw 1/64 inch larger in diam 
the of the By 
adding 1/64 inch to the dimensions for the 


eter than diameter head 


head diameter, I see we shall have a new 
standard for counterbores, although some 
fall 
standards 

Table 1 shows us that these head diam- 


sizes serviceably close to present 


eters vary from common fractional sizes 


slight differences ranging from 0.003 
Would not fractional 
of dec 


by 
inch to 0.0008 inch 
dimensions carried to three places 
imals have served? 

The column headed C gives the length 
of the head the flat fillister and the 
length of the head to the start of the oval 
for the oval fillister. Here 18 out of 21 
to ten-thou 


sandths of an inch in one case, and 20 out 


tor 


dimensions are expressed 
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[his 


practice has always considered commer- 


of 21 in the other dimension my 


cially exact, if accurately measured with 
Are 


necessary ? 


a scale. such refined measurements 


In column D are given widths for the 


slots in the screw heads. There are 21 
sizes of screws listed, and 21 widths of 
slots. Does this imply 21 widths of 


screwdrivers? What is the advantage for 
a given size of screw head of a slot 0.039 
over one 0.041 wide, 
Are 21 different widths 

for 21 diameters of heads, 


or 
of 


inch wide inch 


vice versa? 
slots necessary 
the smallest 0.0894 inch in diameter, and 


The 


~>* 


the largest 0.727 inch in diameter? 


range of head diameter is 0.6376 inch. 


The Brown & Sharpe Manufacturing 
Company, in their catalog, list 14 thick- 
nesses of screw-slotting saws for the 
range from 0.125 inch to 0.825 inch or 


Here are two-thirds as many 
cutters and a_ wider 30th the 
Pratt & Whitney and _ the 
Brown & Sharpe Manufacturing Company 


0.750 inch 
range. 
Company 


the 


list their screw-slotting cutters to 
American standard wire gage for thick 
ness. Three of the slot widths under D 


correspond with cutter thickness, accord 
So hav- 
standard 
this 


ing to the standard mentioned. 


ing those three we have a new 


for thin screw-slotting cutters Is 


necessa®ry ? 
A few 


tion in regard to the relative advantage 


sentences back I asked a ques 


im a 
to 
slot 


of a slot 0.002 wider or narrower 


given screw head. One occurs 
the 
0.041 inch, and the operator failed to have 
take 


size thinner, or 0.039, and cause it to run 
out enough to give him the o.o41 slot. By 


point 


me lf standard called for a 


a suitable cutter, he might one a 


careful “wabbling’” a skilful operator 
might keep down the number of thick- 
nesses of cutters necessary to carry in 
stock, as the variation of thickness is so 
slight in many cases 

The column headed E in the tables 
gives the depth of the screw slot. In 
every case this dimension is expressed in 
thousandths of an inch. There is a dif 
ferent depth for each one of the 21 sizes 
of screws listed. Heretofore I have al- 
ways used a scale measurement for the 


depth of the siot. Now I should judge a 
depth gage would be necessary. However, 
a flat fillister-head screw has a head 0.2813 
The 
table calls for a slot depth of 0.057 inch. 
Would not a depth of 1/16 inch have been 
Other similar in 
character might be cited. 

And still the standard has been recom- 


inch in diameter, or say 9/32 inch. 


as serviceable ? cases 


mended, and if generally accepted will do 
away with much of the present confusion. 
Yet 


est 


is the new standard reduced to low- 
Is it the most 
form which it is possible to get? 

In the earlier part of this article 1 re 
ferred to some standardization work with 
It may be of in- 
terest to show how that work was done, 


terms? in serviceable 


which I was connected. 
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although it does not parallel the work we 


the 
screws, 
of 


each 


have been considering. It covered 
range of screw-machine products: 
nuts, washers, studs, pins, etc. A set 
for 


standardized. 


standard tables prepared 
kind of the parts 
lable 2 shows the character of these uni- 
for 


was 
machine 
form dimensions. It was made out 
round-head cap screws. 

No attempt was made to write formulas 
All dimensions are expressed in simple 
fractions, or fractions and integers of the 
English inch as far as possible. The one 
exception is in the width of the slot in the 
screw, which is expressed in thousandths 
corresponding with the thickness of slit- 
ting saws made to the American standard 
wire gage 

It will be noticed under the heading 


“Radius of Corner” that only three radii 





are listed for the entire schedule of 12 
=| Flat Point 
“Se 7 45° Chamfer 
Diam.} Diam. | Length Radius} Size of Slot |Depth 
of | of | of of No.of Decimal of 
Screw] Head | Head |Corner| Saw | | Slot. 
$$$} + ee eee 
i M, \, *19= 0,085 | % 
- 5, ° v,, *16- 0.051 | % 
‘a ‘ on *16 0.051 | % 
} | 
| % ‘ 5, y *14-0,064| 24. 
' é ' *i4 0.064) 
i } ’y ; *12 0.081} 's 
5 ‘ 4 M “si 0.081 | ¥52 
My ; Yi, *10-0 102 | ¥0 
} y *10- 0,102} $5: 
+ 
% 1 ‘ Me *8=0,128) 3, 
} js | 
? 1! Ye Ts 0.128 | Mo | 
} } } | 
l 1% 1 % *3 0.128 | | 








TABLE 2. STANDARD GENERAL DIMEN- 
SIONS OF ROUND-HEAD CAP 
SCREWS. 





Under the heading “Size of Slot” 
only six widths are called for. Under the 
heading “Depth of Slot” only four depths 
are called for. 
a serviceable standard and yet keep it as 


screws. 


It was the aim to prepare 


simple as possible. 

This same general system was followed 
for establishing a standard for the other 
All styles of head 
had a flat surface, and the rounded cor- 
All points were flat with a 45-de- 
The flat 
and rounded corner were also applied to 
In this 
few circular cutters covered 
of ends for all kinds of 
products. As I have 


stated, these standards have been 


kinds of screws in use. 


ner, 


gree chamfer and so on. end 
studs, pins, washers and shafts. 
way a very 
the entire range 
screw-machine 
in use 
been a 
their 
Larger manufacturing orders have been 
possible, and the product is uniform. All 
their screw-machine 
made parts selected from stock as far as 
possible. In some cases this is as much 
as 95 per cent. 


There has 


brought 


for five vears. great 


economy about by use, 


new machines have 








vu 


wv 
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Hardness Standard for Hardened 
and Tempered Work 


By James STEELE 


[he article on page 845, in regard to a 
rdness standard, is amusing to a tool 
hardener or to anyone who knows the 
mystery spoken of by Mr. Pratt. He 
states that there is no place in the ma- 
ine shop where a standard is needed as 
badly as in the hardening room, and that 
the hardening room has nothing. This I 
nsider an acknowledgment on Mr. 
Pratt’s part that he is not posted in the 
irdening of tool steel. We have first a 
en heat for every make of steel, and 


second a given heat for every grade of 
that make. This heat we term the stand 

Where the pyrometer is not used 
re could be a small variation in the 
t which Mr. Pratt has acknowledged 
was not more than from § to Io degrees 

the case he investigated. This is not 
worthy of consideration. 

\s long as we do not know just what 
the piece was that his hardener was hand- 
ling, possibly he wanted just what the py- 
rometer registered; but when the steel 
maker tells us that his steel will vary in 
carbon from 10 to 15 points, then it still 
makes the matter of 5 to 10 degrees of 
practically no consideration. Again there 
is not a furnace in existence that will not 
allow of variation in the temperature of 
the heating chamber. In fact, I do not 
know of a furnace in use today in which 
there is not more variation than from § 
to 10 degrees. Thus after considering 
these points we can see that the hardener 
has a standard heat 

The next thing we have to consider is 
the plunging bath. It is useless to discuss 
this point as we all know that we can 
have the bath just as we want it at all 
times; thus there is no trouble in getting 
a standard bath. There could be a but- 
ton placed in each end of the bath so the 
hardener could register each motion and 

exact speed. Thus we could force 
each tool through the bath at the same 
rate of speed, but I hardly think Mr. 
Pratt would want this. As the heating 
nd plunging are standardized, it is now 
nly necessary to prove that we can tem- 
per all pieces just alike and to a standard. 
In the first place, Mr. Pratt has given us 
it 10 different tempers when in fact we 
ve 18 distinct and different tempers by 
lor, in one grade of any make of steel. 
will say there is hardly a hardening 

‘om that does not utilize the entire 18 in 

ie day’s work. The only thing that in- 
rrupts this standard, is when the steel 
it is to be machined is of a different de- 
ee of hardness. Thanks to Mr. Ballen- 
1e for his testing machine which will 
ll us the degree of hardness! This will 
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save the tools and help to preserve the 
standard which has been proved true be- 
yond question, and which has been in use 
for years 

By oil tempering with a thermometer, 
the tempering at once becomes uniform 
and alike on all pieces 

1 am in charge of a machine shop and 
hardening room where tools are produced 
for other departments and when the tools 
do not give satisfaction it is my privileg 
to look into the trouble 
several years at the tool-hardening busi 


Having had 


ness, I am somewhat acquainted with 
the complaints that come to the harden- 
ing room I also know of the = un- 
reasonableness of some of them. I know 
the impatience of the hardener when he 
gets complaints from some tool inspected 
under the standard adopted by Mr. Pratt 
I have taken tools that have become 
standard in our shop, hardened them at a 
heat which would produce the best possi 
ble grain, cooled them in a bath that was 
positive, tempered them with the use of 
the thermometer and sent them to the de 
partment that was to use them. The in- 
spector and foreman would get a file and 
commence to scratch, pry and twist and 
presently we would get the entire lot 
back to be drawn a little more. In such 
cases I would have the tools set to one 
side and wait until there was an inquiry 
made for them. During the interval I 
would give them a coating of oil so that 
they would have the appearance of having 
been in the oil tempering fire. In such 
cases as well as all others I noted the re- 
sults very carefully, and in 99 cases out 
of 100 we would get word that the tools 
were doing well. So in this way we get 
standard data for our hardening room 

I at one time had some end mills re 
turned. These tools were heated in the 
lead bath on the cutting edge only. The 
hardener had them in the bath and 
stopped to do another piece of work. Dur- 
ing the interval the shanks were colored 
by the heat. The shanks not having been 
ground before coming to the hardening 
room, it was found that it would be nec 
essary to change the shank. They were 
returned to me with the word that they 
could not turn them. As I saw the work 
hardened I knew that they were as soft 
as they had ever been; so I took the 
pieces and rubbed them with sand and re- 
turned them to the machinist. He _ re- 
ported to me that they worked fine. Again 
we strengthened our standard that we use 
in the hardening room 

tefore passing this point I wish to say 
that I have the highest regard for the 
men who returned this work. So much 
so in fact that I never mention to them 
the way in which I handle their jobs. As 
long as they think that their requests are 
carried out they feel that they have helped 
Instead of 
giving them the corner that Mr. Pratt 


me as well as_ themselves 


gives to the hardener who tries to throw 


@=¢ 


an alr of mystery ver his work, and has 


made Mr. Pratt believe that he believes 
n his powder or compound, we give them 
credit of being able to test tools by the 
use of a file. It is the file in the hands 
of our best men that convince me of the 
folly of such a standard test as prepared 
by Mr. Pratt 

After years of experience and with re 
sults as stated, I have come to the con 


clusion that such a test is not only worth 


less but misleading lhe proper way to 
test steel is first to consider what the steel 
is intended for Is it for high-speed 

medium work, for roughing or finishing 
r for chilled rolls It would be unrea 


sonable to test steel intended to cut chilled 
rolls with carbon steel, and again it 
would be unreasonable to test carbon stee!] 
with high speed on a roughing cut. Con 


sequently, after considering what the steel 


is to be used for, then it is “up to the 
hardener to give vou the best possible 
grain in that steel \fter this is found 


then the tools should all be hardened and 
drawn until they lose their temper, noting 
that point for each piec Then mak 
three tools of cach kind of steel, giving 
each one a different temperature in draw 
ing or with a variation of say 10 degrees 
between each of the three tools. This 
will enable you to get the best results and 
give you a standard to temper by at once 
With a testing tool such as Mr. Ballen- 
tine speaks of on page 698, you may se 
lect your tool from actual data, and not 
from the keenness of the file nor the 
strength of the inspector. The one that 
gets soft first will be your tool for slow 
speed and smooth cuts, while the one that 
is the hardest to draw will stand the 
greatest speed. There should be a test as 
to the relative size and degree of hard- 
ness of the cut that the two pieces first 
losing their hardness will stand If a 
chilled roll is not convenient, take a piece 
of common tool steel, harden and draw 
until it can be cut and use this to test the 
steel. This will give you better results 
than any other test I have ever wit- 
nessed 

While this will test the steel in work 
ing, ete., it will not tell you what the 
comparative loss will be in the harden 
ing. Of course, this depends somewhat 
on the appliances for hardening and th 


hardener. Some steels’ will 


carry a 
greater per cent. of loss than others, and 
-onsidered After 


y tested, and you 


this should always be « 
this has been thorough! 
have obtained your tempers, do not let 
anyone convince you with a file that the 


Make the 


test of the tools in use and in no othe 


work is not what it should be 


way 





The best way to repair the faces of 
vises 1s to dovetail new faces on, and pin 
them in place, taking care that the pins 
can be driven out when the faces require 


re-roughing 
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WE 
A Pipe-bending Rig 


rio 


shows a pipe-bending rig 

No castings 
cylinder. The 
} 


easily constructed 
are required, except the 
one shown is an air-brake cylinder su 
as is used in railroad work. 

[he cylinder A is 
housing B. CC are braces to give rigid 
admitted to the top of the 
the piston to descend, 


supported by the 


ity Air is 


-ylinder, causing 
bending the pipe, which is placed between 
the roller D and the shoes E / \ spring 
in the lower end of the cylinder raises the 
piston when the air is released he air 
valve is conveniently located at / 

Adjustment for different-sized 
‘btained by means of the link G and the 
quadrant H, which is fastened to the floor. 


Ihe link is suspended on the arms /7/, 


arcs 15S 


which move freely on shafts or rods J. 
[he collars K K keep the arms in aline- 
ment with the piston and are held station- 
Different 
shoes and rollers are used for the differ- 


The link G is a piece of 


ary by means of set-screws. 
ent sizes of pipe 
flat iron bent U shape, with holes drilled 
for the pin J A pin is used 
through the arm and quadrant. With 80 
pounds of air an 8-inch cylinder will bend 


similar 


1%4-inch pipe to a 12-inch radius, cold 
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Making Low-priced Impression 
Dies for Hard Rubber 


Wi 
certain hard-rubber article 
count of competition had to be produced 
This ar- 


recently decided to manufacture a 
which on ac- 


in thousands and very cheaply 
a complicated sectional 


Our greatest difficulty 


ticle took quite 
mold to form it. 
vas to make a fancy impression die that 


ImOmOmOmenOnOne; 


FIG. 


LOW-PRICED IMPRESSION 


would stand up against the heat, wear 
and chemical action of the hard rub- 
ber. The first die we had sunk in tool 


steel by a die sinker and this gave every 
satisfaction. It was durable and with- 
stood heat and the chemical action per- 
fectly—but it cost $20 and could not be 
made for less, and as we needed several 
thousand of these it was impracticable to 
consider using hand-sunk tool steel dies. 

Our first attempt at reducing costs was 
to cast soft metal dies of various compo- 
sitions but although we got exceedingly 
sharp and accurate castings, with metals 
which withstood the heat and chemical ac- 


tion to perfection, yet they all were a fail- 
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USEFUL 


IDEAS 


ure when it came to durability—half 
dozen sharp clear impressions were ge 
erally all we could get. As it 
practicable to change dies every sixth in 
pression we had to scheme out somethin; 
more durable. After considerable experi 
menting, we found an alloy of aluminun 


was in 


that was fairly good, not anywhere near 
as durable as steel but still greatly su 
perior to the soft-metal alloys, and right 





here we struck trouble in every forn 
Nickel 
Copper 
Cast Iron 
. Type Metal 
FIG. 2 
DIES FOR HARD RUBBER 


We could not get sharp castings, we could 
not get uniform castings and we could 
not get anywhere near the accuracy d« 
sired (0.002-inch limit). We tried ste« 
molds, plaster of paris molds and all kinds 
of molds, next we tried chilling the molds, 
casting under pressure and in fact every 
thing we could think of but still the re 
sults were poor according to our standard 
Finally we had to abandon the idea of 
casting and try pressing the design into 
aluminum blanks. This method, however, 
proved far too costly and we could not 
get the accuracy and finish desired. 

It was next proposed that electrotypes 
be used. In a few days the sample elec 
trotype was received and although it war 
not all we could have wished for, still it 
was very creditable for the first 
Soon we had a mold fitted up and put in 
the vulcanizer and could hardly wait until 
it came out; when it did, the hard rubbe: 
was the freak 
Of course we ought to have known better 
than to expect the sulphur in hard rub 
ber compounds not to combine with the 


one 


greatest you ever saw 


copper under the influence of 320 ° F 
‘hey did combine and the electrotpye had 
become more like a fine honeycomb than 
a die. However, this did not discourage 
us and our next experiment was an elec 
trotype with a thin film of nickel 
the surface of the copper, this gave great 
ly superior results but not entirely satis 
factory slight film of nickel 
would persist in adhering to parts of the 
After considerable experi 


over 


because a 


} 


1ard rubber 


menting we finally discovered a parting 


compound that completely cured this and 
when a new 


well in view 


[he 9.001-inch of nick 


success was 
trouble appeared 
el was not thick enough to thoroughly 
protect the copper from wear, and as we 


thickened the nickel shell we lost in sharp 
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ess of the design. There was only one 
itisfactory way out of this and that was 
deposit the nickel right on the wax 
rst and back it with the copper shell 
his was easier said than done, and we 
iled to find-a firm of electrotypers who 
uld deposit o.o1-inch of nickel on a 
ax-impression and back it with copper 
e nickel would persist in peeling off long 
fore the 0.01-inch thickness was reached 
so I started in to experiment with nickel 
ths and in months had a 
th that would give a nickel deposit of 
itable thickness 


about two 


without any tendency 









































MAKING PRESS 
to peel. A small electrotyping plant was 
stablished started in to 
However, our 
troubles were not all over, as we discov- 
red when the electrotype backing slowly 
nd surely squeezed out of shape and gav« 


and we manu 


facture dies in quantities 


inaccurate results about the twenticth im- 
this rein 
forcements were made, see Fig. 1. These 
vere held on the nickel copper shell in 
the casting jig, the type metal being ¢ast 
and our troubles were 
We now make sharp, 


pression. To cure cast-iron 


ill around com 


pletely overcome. 


DIES 
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accurate, durable dies having wearing 
qualities almost equal to tool steel at < 
cost of $1 each, thus making a process 
practicable that would not have been so 
if the dies had been more costly. A sec 
tional view of the finished die is shown in 
Fig. 2 Geo. P. PEARCE. 


Pennsylvania 


Making Press Dies 


In the AMERICAN MACHINIST at page 
680 there was published an article entitled 
“Washer Dies and How to Make Them,” 


- = —E 





























AND PUNCHES 


by Pressman It see to me that a 
few suggestions thereon may not be amiss 
that 
If he makes them as 


Pressman finds punches wear 
faster than the die 
his drawing shows, this is only to be ex 
pected \ better 


his tools 


make 
the 


way for him to 


would be as shown by 
sketches herewith 

Fig. 1 shows 
and punch b, which is in partial section 
The 


except 


side elevation of die a 


to show the construction clearly 


die itself calls for no comment 


that it shows much less clearance or 


rhe 
member 6 shows a punch holder (socket, 


taper in its working parts upper 


fitted with a pad by 
headed 


are 


Pressman calls it) 
four 
The 


whole of their length and are a 


means of taper screws as 


shown punches parallel the 
force fit 
in the pad lheir upper ends are slightl) 
upset, although if a good force fit and in 

serted from the back this is hardly neces 
Che blanking punches are drilled 
Phe 


pilots are not hardened, simply stifiened 


sary 


through and the pilots inserted 


rhe function of a pilot is to insure the 


blank being punched out in correct rela 


tion to the hole already punched in th 


stock 


near the 


lo do this it must have 
full 


length about 


a portion 
blanking punch th size of 


illel for 


the thickness of stock 


i¢ hole 


and be pat 


the same as being 


used \ pilot as shown by Pressman i 


of little use, as it allows the punch to 


business too soo! Should the ope: 


locate the stock c rrectly, he 


tor tail to 


ither gets an eccentric washer or run 


and 


the risk of making a waste one 
breaking off his pilot; hence h« 
lots should be soft lr) 


, 
puots 18s one cause ol 


Says pl 
ape of hi 


their breaking; 


ing solid with the punch is another, an 
is that sometimes the pierc 


stock too 


prevents the pilot 


another one 


ing punch enters the soon, b 


ing too long, and s 


locating the stock c rrectly 


A good pla 


is to make the piercing punches a littk 


than the ones for blanking, s: 


thickness of the stock 


shorter 
about half th 
dies cannot be 


Pressman says _ the 


ground if made level From this | pre 
sume he has to grind his dies on the old 
grindstone if they get ground at all. If 
lathe fitted 


with an overhead motion, and his rest with 


this is so, he should get his 


a grinding attachment He will be able 
to grind both dies and punches then by 
plate His 


fullering 


fixing them on his _ tace 


swedges and peening hammers, 
then 


able to grind up a set 


punches, etc., will be things of th 


past, as he will b 


of tools in a lot ss time than he now 


spends heating, peening up, annealing, ré 


fitting, and rehardening; also he wi 


have le breakages co1 sequent on §& 
nany hardenings 


His 


holder do for three Size 1s 


simple expedient of making on, 


false eco! 


omy, as a moment’s thought will show 


1 


Every time he airs his 
from one size washer to 
offset or 


anew, thus 


punches oO! 
changes anothe 
eccel 


the required amount of 


tricity. has to be found wast 
ing time 

As he 
sockets, let 


and punch pads 


adopted this system to save 
sockets 
interchangeable, that 1s 
this, all h 

Fig. 2, t 


ting him make his 


standardize them lo do 


needs is a jig, as shown in 
drill his pads, and a reamer to ream the 
holes the correct taper when drilled. 

Fig. 3 is an end elevation of punch and 
die; Fig. 4 is plan of die; 
verted plan of the punch pad and punches 


Fig. 5, an in 


The jig, Fig. 2, is of gray iron of section 








274 
shown, planed top and bottom and with 
hardened brushes inserted 

Incidentally I may mention that with 
tools made as described I have run 100, 


000 washers through at one setting, cut- 


ting one at a time, size 13/16 x 5/16 inch 


wire gage. 


WILFRID GEORGE 


by 18 Birmingham 





Who Will Do the Hard Work ? 


of W. D 


so often 


Forbes on page 47 


and so sel- 


Che query 
] 


one that 1s asked 


dom answered that it seems deserving of 
attention. The question briefly put ts this: 
If everyone is educated to do the agree- 
ble, easy work, who will do the coarse, 


disagreeable, dirty work? The asking of 
Is question shows in the first place a 
nception quite as common among 

the educated as the tmeducated of the 


object and use of education. When a man 


learns anything, a new fact or a name, 


vy, it simply that by dint of per 


means 


sistent will power he has impressed that 


fact on his brain. It may be that he has 


impressed it lightly and that the impres 


ion soon fades; or he have im- 


may 
+ 


over a long contin 


pressed it heavily or 


t 


ued period, in which case it stays. To say 


that a man 1s educated means, then, that 


head is full of impressions put there 


exercise of will power, probably 


by his own will power, though it is a 


uestion whether im youth, especially, the 


will power of the parent or teacher does 
farther than that of the child 


Education as given in the scnools or by 


books can go no farther except in one 


way. What a man does with his education 


is beyond the power of education to di 


rect, except in so far as it may have helped 
to form habits of industry in the early 
Stages of its progress In other words 
education does not always “take” any 


more than vaccination does, nor nearly s 
iten This morning I met an example 
of this in a man whom I have known for 
years He is educated, but from what 
college he graduated I do not wish to re 
member just now; but he did well He 


1 


talk with you even briiliantly on al 
Yet | have 


what we 


Call 
_ 1 

most any topic of the day 

had working for me dozens of 

call 


lars and a 


uneducated machinists at two dol 


half a day or less who 


re of vastly more use to themselves and 
the country than he. Now, why? Simply 
because he has not the will power to do 
invthing He needs rousing out of a 


1S la \ 
\ MERI 


common mis 


lLlowever, to men who read the 


this is not a 


\N MACHINIS1 


fortune, for usually if a man has. acquired 


ny education by himself it shows that he 


is active enough and has the will power 


to use it And to get clear around the 


circle, if he has the 


requisite will power 


he will get the education So there 
have it \ 


to do the 


you 


man who has it born in him 


finer, agreeable, easy work, will 
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himself to do it, and the man that 


educate 


educate 


way will not 


is not born that 


himself 


If the education is forced on him, or 


fed to him with a spoon, it does him no 
good, unless something happens to rouse 


his will power and make him use it. The 


which will rouse him seem to be 


things 


outside the province of an educator now. 


If we could take away from some of these 


men all their wealth and leave them naked 


and penniless, with nothing to lean on but 


themselves, then they would rouse up and 


be useful members of society; but since 


we Cannot use such drastic measures, there 


will always be more than plenty of peo- 


ple to do the drudgery and the disagree- 


work 


able, dirty 


| think just now of two men, both three 


and ten and more, who each started 


score 


with less than ten weeks’ schooling. One 


is a bright old gentleman, too fastidious 


his hands with honest toil, and one 


who has never been able to rise above 


what some of your readers would call the 


dirty work of police and jail service. Te 
| greater than 
average, for putting in 
work He has had for 50 or 
available to use in 
ege boy has, and yet he 
hard lot and thinks that 
1c Only thing he lacks, 


early education 1s tl 


thinks the community owes him a 


I d he 


pension for long, faithful service 


The other man has made himself a 
name many of you would recognize. He 
takes no credit to himself. He says: “I 


forced to do things. I lost my job 


Was 
and was forced to go into business to sup- 
I had to 


and figure to keep my 


port my father and mother learn 


} 


to read and write 


iwccounts. | because I bit 


simply /iad to, 


ff more than I could chew and then I was 


too proud to spit it out I got into the 
real estate business because I had to keep 
my best customer's work I have been 
the creature of circumstances all the way 


through life. If I had only had the edu- 


cation young fellow, why, 


you have had, 


[ could have earned money so fast that I 
never would have saved any I wish | 
had had it just the same One was the 


creature of circumstances, the other the 
would have been just the 
It is will 


the bread 


victim; and they 


same with education as without 


power that gets a man out of 
line, not educatio1 


rhe t 


with heavy manual labor. Our 


ndency of the times is to do away 


inventions 


of cranes and handling devices are for 


it purpose; but all these inventions 
tend to skilled 


labor and unskilled labor more marked by 


just thi 
make the line between 
lessening the opportunity for the unskilled. 
forces on the unskilled that 


necessity which is the very parent of will 


This in turn 


and more and more of the un- 
skilled to make 
thus automatically 
which our friend is wor- 


EDUCATOR. 


rouses 


their way upward and 


maintain the balance 
of forces about 


rying \N 


August 22, 1907 


More about Internal Grinding 


In reading H. N. Jackson’s article on 
ternal grinding at page 95, | was remind 
of a similar case that recently came un 
was am attempt to 


my notice. ‘This 


water in grinding automobile cylind 
It was found that the water made a pas 
of the fine grindings, which rapidly fil 
the surface of the wheel and destroyed 
water was ab: 


efficiency. The use of 


doned and the work is now being d 
successfully without it 

On external grinding, the stock whicl 
removed is thrown down and away fr 


the wheel, and does not get into the s 


face of the wheel (unless the latte: 
too hard) in sufficient amount to inte 
fere with its cutting action. In inter 


work, the grindings are thrown agai 


the surface of the work which is ben 
ground, and if they are wet they sti 
there and get into the wheel. If the w 


is done dry, the grindings may b« 


exhaust fan 


H. A 


moved by an 
RICH MOND 





Turning Rubber Rolls 


The two articles about turning tf 


is, which appeared in your paper, we 


uite interesting to me, for I have had 


turn a number of them As 
a little different way, it may also be 


yf your readers 


esting to some 
ihe rolls were about six feet long 
sometimes two or three inches larger 


or six in diameter, and were used as t 
olls on hide and 


nese ro Is were 


leather splitting 


highly perfum 





from the hides and leather, and this mad 
e rolls a desirable job. It 

peared that I had 

usually got the job 

had to be 


a drag with the tf 


rolls straight a1 


[he S¢ 
smooth, although from the appearance 
the rolls when brought to the shop, anyo1 
would think that almost anything woul 
of tru 


very uneven and out 


Pans 
do Jeing 


we used a tool like a bent side tool, on] 


+ 


a great deal keener edge The to 


with gt 
so that the cutting edge wa 


being set 
running the rol 


broadside to the roll, by 


quite fast and using a coarse feed, the rol 
was roughed down to nearly the right size 
This tool left the roll very rough but quite 
straight and true. 
We next took a 

inches and tacked sandpaper on one sid 
(it is best. to tack the 
edge and then bend it over the flat side 
and wedged this tightly into the -T-slot « 
By running the lathe at hig! 


board about I2xI2 


paper on the top 


the tool rest. 
speed and using a feed of from 6 to & 
inch, the roll is 
it is advisable either 


turns to the soon qui! 


true. For finishing, 
to reverse the lathe and hold on, by hand 
the board with the sandpaper, or swing th 


roll around in the lathe. This seems t 


give a better finish 


As Mr. Gribben states that his emer 
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loth gets clogged up if he does not brush 


he small particles off the roll, I would 


lvise him to rub powdered chalk or lime 


his roll. This will prevent most of the 


plitting, at least it always does on these 
plitting-machine rolls. At the finish, a 


ght touch with the sandpaper will re- 


ve all traces of the chalk or lime. These 
ls were finished in from four to five 
smooth and true 


\. L. Bert 


Irs and were quite 





Tapping Shallow Holes 


We had to tap a blind hole in some 
r disks, or washers, that went to make 
bobbin for a coil on an electrical in 
rument One washer on each coil car 
d three tags, one end of which screwed 


to the 


washer; and the other was flat 


A D E 


aN 
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] 


than usually used It was slotted and 


htted easily into the groove C, turned in 
the end of the spindk When this spring 
was set, it held the friction disk D away 
from both friction drives, and so the 
spindle remained stationary 

Fig. 2 is the rig attachment to the slick 
of the machine It 


block A 
center and tapped for a No 


consists of 
which was drilled through the 
screw 
B is 


work was located, resting in the V shown 


a plate on the front on which the 


in front view, Fig 4, and on th 
pin C, bringing the hole to be 
line with the tap The parts AB ar 
clamped to‘the slide with screws DD 
When the taps were made for this job, 


they were fluted about’ ™% inch only 


so that only the plain 


unflute d portion 


of the tap ran in the brass block, in o1 
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Slide B 
FiG. 2 


ned and drilled to connect a wire 


made of No 


wire and 


hese tags were 


ingham wire gage brass 
threaded. The 


thick and, 


lrill, there was about 1 


washers were ¢ inch 


allowing for the point of the 
16 inch of thread, 
r three full threads in each hole, there 
a6oB.A 


hole being just 


being 47.9 threads per inch: on 


, 


rew, the depth of the 
ver half the diameter 
lo tap these by hand was out of the 
question, as there were some thousands 
do, so some special rig had to be made 
to do the job. Fig. 1 is a small tapping 
machine of German make, I believe, and 
vill be recognized by many of your read- 
rs Che rear pulley A was set back a 


little and tl 


e spring on the end of the 
spindle was taken off and replaced by the 


one shown at B, which is a little stronger 





t 
. Holes fo1 
) pass throug an <q slide Guides 
: iSoQo OG 
\ \ . I B 
be Tapped 
FIG. 3 
FIG. 4 
WW HOLES 
der that it would t cut aw r weat 
t the thread quickly 
lo do the job, the operator places the 


washer in position, holding it with thumb 
plate B 


the slide forward In doing so he en 


pushing 


gages the disk D, Fig. 1, on the spindle 


with the pulley 4 running forward, his 
slide advancing until stop rew E, Fig 
2. comes in conta “ face H, Fig. 1 
ihe t ip the blocl icts S lead 
rew and w t . in of the 
spring disengages t ( The stop 
FE 1s set so that t shall be at the 
bottom of the hole in the washer 


lo withdraw the tap he pulls the slide 


back and so engages with pulley / run 
ning backward, until the 


nuts Ff. Fig 1, which 


contact with lock 


act as a stop and prevent his drawing 
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t slide too 1 forwa the tap again 
ting as a lead screw disengaging the 
disk D [he spring draws the spindle 
to a stationary position ready to repeat 
the operation I V. Hart 
A Simple Method of Dial 
Graduation 
( }yy p ‘ pel Ss I re 
s ag when the question of dividing 
rcles © er discuss ggested 
1] gh t il of the | klin Insti 
frit t \ pos ) i id i 
rately 1 ’ {| 5 I . n 
S] d ent wit { the 
Sar l 1 I ta y umber 
of th ) 9 \ | ‘ 
ring iT 1 tl 2 bus . 
" db tel pi ind ntric 
| he pl ( rated ed g i st 
1 the f k o t hush 
S g of practical 
ty; ) oe ] nd t S 
cle nr el t t iy if y that 
\ le | f balls 
\ drilling jig w ) will fit 
etwer | g 
\ ig 1 ce I re Tine 
\\ 1 b ke | { ! ( 
It is lik r alls 
] 1 + ra t 
‘ i I 
| na \ ) { ta 
T WW : ‘ ~ 
] T ; 
| , kac ld ‘ 
nN ~ 
Joun E. Sweet 
, : » . 
Automatic Coin Weighing 
\\ Gribb« 1s ts t 
\utomatic Coin Weig g ge 105 
s overlooked fact menti my 
ticle, that bag of gold eagles nta 
r $5000, mad D i Ins ft prom 
$s welg | weve \ 1 
imits of gal tolerance gh a 
pe | I wMely 000 & i 
wit i toler {45 g 
ony t sepa ‘ lig trom th 
heavies n ) inters 
to n ike ) gnit 
Lhe ope i x } 
general, as follow 1] places 
ve | lred gles tak i box of 
« 1¢@és ma yt | 
prox t I ( \ t H 
| 
t rem ft | p ) f 
tin ria 
them with the san mb taken 
from the box t ghts lf the total 
welent Ss SI ll to great i eats the 
pe t nd so n intil gets the 
\ lred ns to weigh t proper 
m if 
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A Simple Wire Straightener 


Some time ago, while I was working in 
a small shop in Chicago we had a job on 
which we wanted to use a quantity of 
hard drawn brass wire about 0.085 inch in 
diameter, as I remember it. The wire 
was delivered to the shop in a coil and 
had to be straightened. had no 
straightening apparatus—at 
thought—I was interested to see what the 
foreman was going to do with it, when I 
found out he intended to do the job. 

He soon “showed me a trick with a hole 
in it,” for, taking 
brass tubing about % inch inside diameter, 
he made a gradual bend of about 30 de- 
grees in it about 3 inches from one end. 
He put this into a Hendy lathe, put the 
belt on the high-speed step of the cone, 
and fed through about a foot of the wire, 
taking hold of the end with a pair of 
heavy pliers. He then told me to start th 
This I did. When he drew the 
wire through, it came out with every bit 
of curl taken out of it. We straightened 
several hundred feet of wire in less time 
than it takes to’ tell about it, without 
marring it in any way. M. R. KAntic 


As we 
least, so I 


however; a piece of 


machine. 





A Special Cutter for Pattern 
Work 


[The special tool shown herewith was 
used in making about 80 linear feet of 
the strip shown for some filter plate pat- 
terns, a quantity was not 
enough to justify taking more time in 


which large 
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were pushed through the tool, reversed 
end for end and pushed through again, 
making two cuts on each; the cutter was 
then set down, and the process repeated 
until the desired form of strip had been 
attained. J. L. Garp. 


A Large Slotter Job 





The inclosed photograph shows a Dill 
siotter at work on a job almost too large 


August 22, 1907. 

tcol bar was used on the other joint wit! 
the tool reversed and doing the cutting o1 
the up stroke. Of course this is not quit 
as convenient as cutting in the usual man 
ner, but taking into consideration tha 
these castings weigh 2750 pounds, are 

feet 10 inches high and 34 inches in dia 
meter, and the facilities at hand fo 
handling them, it was the best that could 
be done. This made it possible to ma 
chine the joint on the top in less time 


























CUTTING ON DOWN STROKE 














A SPECIAL 
making a better tool. This one was made 
in 2% hours, and the time of making the 
tool than the 
advantage of getting all the pieces alike. 


was more saved, besides 
They were run over the buzz saw, and 
most of the stock removed before using 


the special tool on them. All of the pieces 








CUTTER FOR PATTERN WORK 


to be handled. It also shows how it was 
completed, and should prove of interest 
to a number of your readers. 

It will be noted that the special tool 
bar and relieving tool apron were brought 
into service in facing off the pipe joint 
for the cast-irdn superheater. The same 


CUTTING ON UP STROKE 


than the casting would be turned end to 
end and clamped down again. 
M. H. WESTBROOK. 





An Index Device for the Number- 
ing Machine 


Until a short time ago we used two dif- 
ferent types of indexing mechanism on 
numbering machines. Both kinds 
to use a common expression, “something 
fierce” to deal with. 
ingly complicated and, like a ladies’ watch, 
“always out of repair.” 


were, 
They were exceed- 


I have seen them 
cne after another, come down at short in 
tervals into the machine shop for some 
poor unfortunate to perspire over; and 
have myself had the pleasure (?) of re- 
assembling one which had been disman- 
tled for cleaning. 

It happened shortly after this pleasure 
that-a new numbering machine was be- 
ing built, and I was ordered to fit one of 
the old fixtures to it. Remembering well, 
however, the trouble caused by this same 
fixture, and desiring to simplify matters 
the device shown in the ac 
companying illustration was the result. 

Referring to this engraving, A is a cast- 
iron block and is the body of the device 
The steel arbor B has a disk at the upper 


somewhat, 
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vit! nd, on which the plate C bears and is section is turned i tor its accommoda n it \ 1] t t n mad 
; Ol ld rigid by two screws and two dow tion The spring / ne end of which 

uit ns, as shown This plate C also has catches on the hool 
lan dowel pins (not shown) which cor a small slot in 4 set to keep tl 


tha pond with three holes of fixed " against th nd of tl screw r} Next 
dia s are used for locating the pieces . ot the arbor B by n 1 t tl ] t ( to 1 ‘ ! D1 
fo be described later. A steel lever D Mf ond ic held in 1 Kae’ mannan , ; th te 


yuld ped as shown in the dotted lines, rides \ guard plate NV is supported on post 


ime r B and carries with it click slot cut in it 1 te 1 nl ‘Ss 1 f 
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ind oppos t ) the S at ( 1 « dowe pi t ‘ 
st n of the plate ¢ Che arbor B g it from slipping | f th 
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five is sufficient. The stock is cut into 
strips about '¢ inch wider than the dis 
tance 1 This allows 1/16 inch to be 
clipped from each side of the strip and 

Wi St K > 
| - 
me ) | 
| 
| v 

h iq b b J 
4 oe ae a 4 
b b b 
€ 
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A REGISTER FOR PRESS TOOLS 

lets it pull forward the exact length of 
the punches c, thus giving absolute pre- 
cision and locating the position of the 


piercing holes to such a 


resulting blanks are 


that the 
perfect in every way 


nicety 


In the illustration I show very small 
piercing holes, but with any size of holes 
these tools have always shown a great 


advantage even where pilots could have 
been used. | 
tail, let all punches work through a tight 
stripper plate 
plate (the French 
that the tools will last much longer, and 
that the results will be infinitely superior 
to the open stripper plate. They 
little or no skill to set up in the presses, 
retain their cutting edges 
well adapted to produce 
ate work O. D 
B——, England 


will mention one other de 


which also forms a guide 


style) and you will find 


require 
longer, and are 
first-class, accur 


CLERKENWELL. 





A Triangle Kink 


It is sometimes difficult to 
ordinary celluoid triangle. I find 
way to difficulty 


pick up an 
a good 


vercome the is to lay 











A TRIANGLE KINK 


the triangle on a flat block of wood and 
put three dents in it with a 
punch, as shown in the sketch 
act as 


round-nose 
These will 


legs and keep the edges of the 


AMERICAN MACHINIST 


aiso con- 


triangle off the paper. It is 
venient for atracer. If he should skip a line, 
he can push the triangle back over the 
wet ink with no danger of blotting his 
work. W. A. SAWYER. 


An Emergency Radius Milling 
Job 


About two years ago 1 was working in 
a. factory great many rod 
ends, such as shown in sketch marked A. 

We were all out of the forgings and 
were unable to get them quick enough for 
order that we had, so 


which used a 


a “hutry-up” we 
made up a lot of about two hundred out 
of 3%-inch stock. 

They were all right, with the exception 
of rounding the ends to a %-inch radius, 
and it came to this operation I 
found ! had no radius cutters of suitable 
size to mill them, so I rigged up a little 


when 
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AN EMERGENCY RADIUS MILLIN( OB 


fixture like the one shown in the sketch. 

I took a Pratt & Whitney hand miller 
which had a chuck on it, and which we 
usually used for slotting screw heads, etc. 
I turned up a stud the size of the hole 
the shank, cut a thread on the 
end of it, and put a nut on it to hold the 
piece in position. I set this stud in the 
chuck on the carriage of the machine and, 


through 


with a long cap screw for a lever, screwed 
into the rod end as shown at 3, it was a 
very simple matter to swing the piece 
back and forth through the arc DE F, so 
that I obtained the proper radius against 
mill X, 
ally feeding the carriage upward. 

This 
ends to the proper 


the end at the same time gradu- 


way I managed to round all the 
radius in about three 


and one-half hours A. A. Down. 
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Quick-change Holder for Turre- 


The drawing shows a_ quick-chang¢ 


holder for machine reamers to use in tur 
ret lathes. 
The holder 


A is made from a solid piece 
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QUICK-CHANGE REAMER HOLDER FOR TURRET 
of machine steel and case-hardened. The 
shank is made to fit the turret, and is 
bored to fit the reamer. It has a slot 


milled through the end of the shank with 
the slitting cutter, to fit flats milled on 
two sides of E. 

A lever B fits in the milled slot in 4 
has the off enough to 
clear groove F in E, for removal of th: 


and end beveled 
reamer. 

A spring C, in compression, helps B re 
D is a small pin which 
shank 


from work 


tain its position. 
holds lever B. E is a 


groove F by which B keeps E 


showing 
ing out of A. G is a flat on opposite sides 
(not 
shank) which keeps & from turning 
FRANK LANG 


squared, i.e., not four sides of 





A Pointing Tool and a Device 
for Use on the Small Face 
Plate 


I is a pointing tool for screw ma- 
cutter. The 


Fig 


circular cut- 


with a 


*hines 
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at 2 
FIG. 
THE POINTING TOOL AND THE DOG CHECK 
ter A is not hollow the whole length in 


order to leave a solid spot for the set 
These tools are be 
ing used extensively on brass in our shop 


screw B to press on 
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ice 
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Fig. 2 is a little device to take the slack 
it of the dog when the lathe is reversed, 
specially when cutting threads 

Gustav LINCKE 





An Emergency Beam Compass 


[he accompanying illustration shows a 
1m compass which I once made and 
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AN EMERGENCY BEAM COMPASS 


ised when no other was available. It 
served the purpose to my satisfaction 
[wo toolmakers’ clamps, such as shown 
at 4, were borrowed from a toolmaker, 
and a piece of rod B long enough to swing 
the radius was procured. One end of 
the rod and a pointed pin, as shown at 
C, were fastened in one clamp The 
ther end of the rod and the pencil D 
were secured by the other clamp. The 
vork was done and nobody knew but that 
had used a regular beam compass. The 
shows how it was rigged up. 
CaRL ARMERDIN( 





Folding Blue Prints 


The llustration shows a conveni 


method of folding blue prints so that they 
may be carried in a grip or in the pocket 


[he print is first folded as in Fig. 1, tl 


blue side up, and the title in the. lowe 
right-hand corner, as shown. The folds 
about three inches wide, making 

nvenient size for the pocket r 

*- 

" T 

FIG, 

a 


I 
i 


FOLDING BLUE PRINTS 


rints are then folded again. as in Fig. 2, 
nd the addition of a rubber band around 


makes it of small enough compass so 


at a number of prints may be conven 


ntly carried in the pocket or grip, with 


ll titles or at least a portion of each 
tle in plain view. For reference on the 
table they have the advantage Of ready 


ference in that the folds may be opened 
any point in the length of print if it is 
lesired to look at only some small por- 


tion. W. E. M 
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A Draftsman’s Protractor Kink 


No doubt many of y readers have 


been troubled with dirty drawings trom 
the use of flat metal protractors 

[he following kink, as applied to a 
Brown & Sharpe protractor, overcomes 
this difficulty and at the same time makes 
the instrument easier to pick up from the 
board. 

[he arrangement is very simple It 
consists of four %-inch diameter steel 
balls, pressed into holes drilled approxi 
mately in the positions shown in the il- 
; 


istration. They should project an equal 


amount from each side; thus there are 


four bearing points instead of the com- 


aking this altera 


plete surface. Since n 














I Ball 
DRAFTS . ( KINK 
| vi d 1 t ble and 
n commend it to any sing a similar 
strument S. W. Mitts 





A Steel Drawing-board Edge 


One of the difficults drattsman quite 


frequently bumps up against is that of try 


ing to draw long lines parallel to each 
ther. When drawn, he often finds that 

nstead of being parallel throughout they 
from 1/16 inch to 4 inch farther apart 

t one end than at the other. This condition 


is almost sure to be f din steam-heated 


ffices where the cr grained end of the 
ird is depended upon to make a straight 
edge upon which the head « f the tee 
1are is expected to sli 
[he accompanying cut shows an ar- 
rangement that I have on my drawing 
hoard for overcoming this difficulty I 


+ 


e purpose admira 


nd that it answers 


bly The straight edge is made from a 
piece of 2X2 inch angle iron planed 
or otherwise finished on the top and out 


side edges to insure its being perfectly 


straight The top edge projects about 
1/16 inch above the surface of the draw 
ing board to give the tee square clearance 


above thumb-tack heads and small parti 
cles of dirt when sliding up and down, 


thus preventing grinding of dirt into 
Finis 
| 
| 
a {A 
e } < 
\\ S 
——_ — 4 - 
A STEEL DRAWIN BOARD EDGI 


the paper with the squar lhe angle 
iron is secured to the drawing board by 
one 1'%4-inch No. 15 wood screw located 
about 5 inches from each end, as shown. 
The screw hole in one end should be 


tted to take 


slightly slotte« care of the swelling 


or shrinking of the wor 


A Stripper for a Punch Press 


The illustration shows a form of strip- 
per which we are using on a number of 


dies where the article is formed in the 


die and thrown out by a knockout, the 
press being inclined, and where the 
punches cannot be long enough to allow 
ior a tationary tripper 

It is cheaper to make than one held to 


the punch-holder by screws and backed 


with springs, is positive in action, and 
keeps the metal | t f the way 
| B 
A 
\ "} y j 
ls UJ . \ —ey 
p.H] PH S| 
J \ cy ie / 
t 
J 
" H PRE 
lon nough t rticle t ip off the 
dic 


The stripper slides freely on the punches 
and on the down stroke is drawn up to 
the punch-holder by the two springs; 
when the slide goe up the metal is 
stripped, just before the top of the stroke, 
by the two stops 
A is the press slide, BB the guides, 
PH, the punch-holder, P P P the punches, 
SS the stops, and St the stripper plate 
W. a. Brown 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A Drill Chuck 


automatic 
the 


The illustrations show an 
By referring to Fig. 2 


jaws may be 


lrill chuck 
action of the 
Four multiple sets of gripping jaws B 


understood. 


in cam form, are constrained by pin and 
slotted plate 
Slight spring action causes a c 


device to work in harmony. 


mstant ten 


dency of the jaws to close, thus giving a 
light contact upon the drill shank C when 
inserted The resistance offered by the 


work tightens the grip of the jaws 
is secured by a toggle ef 


he gripping 


fect, the jaws being so formed that on no 
size of drill can the toggle be closed com 
pletely; that is, locked in its grip 


Release of the jaws is effected by means 
outside the shell. The 
movement to open the chuck is arranged 


of the nurled sleeve 

















FIG, I A DRILL CHUCK 


to be opposite to the drill-press spindle ro- 


tation. Thus the operator of the machine 
opens the chuck, to remove or insert a 
drill, by simply grasping the nurled 
sleeve The spindle rotation then in- 


LATEST 





stantly spreads the jaws, which close 
again lightly—either empty or onto a new 
drill shank—when released 
y nv 
/ NN 'D. 
$ r 
, * 
~~. J ° 
\ B 
\ 
. ) y ja 
LU, ts 
FIG. 2. SECTION OF THE CHUCK 
This device is being manufactured by 
the Davidson Chuck and Machine Com- 


pany, 524 W. Sixtieth street, Chicago, III. 





An Increase Swing Lathe 
Attachment 


[he 


for increasing the swing of a lathe so that 


illustration shows an attachment 


large work may be handled. The illustra- 


tion shows the attachment applied to a 
16-inch Bradford lathe. A 24-inch pulley 
is on a mandrel, between centers ready 


INFORMATION 


tail pieces, tool block, wrench, face plat 
It takes less time to apply 
to a lathe than elevating blocks and ther: 


and centers 


is no liability to destroy the alinement of 
stock. 


spindle steel and cut gears are used 


the head The spindle is made of 
This 
attachment sizes for 
lathes of any make from 12 to 20 inches 


the 


is made in eight 


swing inclusive, by James Saunders 


Company, Dayton, Ohio 





Good Work — Cheap and 
Otherwise 


By W. H. Booru 


Good work can undoubtedly be done 
with poor appliances, and it has _ been 
said that it is the poor workman who 
complains of tools With an equip- 
ment of ordinary hand tools a really 
trained and skilful man will put together 
work which is in a sense perfect. The 


trouble with it is that it is not to any par- 
ticular gage; it will not measure between 
any reasonable limits of accuracy or toler- 
ation, and it is in no sense possessed of the 
quality of interchangeableness, that would 
enable a new part to be sent to replace a 
Any such part would have to 
be much the 
same skill as produced the original would 
be required in putting it into shape and 


broken one. 


sent partly finished, and 

















AN ELEVATING ATTA( 
[he head stock of the at 

tachment is geared down 1 which 
would give the same speeds as a 26-inch 
lathe 
to go on the lathe and includes head and 


for turning 


to 2, 


Che attachment is furnished ready 


H MENT 


FOR A LATHE 
fitting it to its place. The work when 
done was all right for that particular ma- 
chine and that particular place, but what 
it cost would today place it outside the 
limit of commercial lines. 
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Machine tools and gages and shop sys 
ms have not produced better or more 
liable work than the old hand methods, 
it they have rendered possible the 
iodern machine of the sewing-machine 
printing-press variety, which is_ both 
good and interchangeable. Moreover, the 
nen who did the good work of old have 
iturally gone to other places and have 
it been replaced, and today the old class 
work could hardly be carried out at 
ny cost; unless it might be by the class 
men who are included under the head 

f “toolmakers,” men who have things 


do that lie outside the ordinary run 
here are and always will be men who 


re naturally skilful, true craftsmen; but 


he production of such men has been cut 


lown, very properly no doubt, by modern 
necessities 


Seeing how much time went to the pro 


lurctign of an old-time machine, it was 


roper and right commercially that its life 
in years should be extensive In those 
past days every machine of large size, 
such as a steam engine, was apt to have 
some sort of a personal characteristic or 
individuality. It was made for its place 
and parts of it were built into the house 
in which it stood. It embodied certain char- 
acteristics possessed by few or no other 
similar machines Engines of a given 
power and with some distinct modification 
of design or some special detail would be 
known as sharing such special peculiari- 
ties with certain other engines. Thus a 
pair of large engines would be referred 
to as only to be seen in a couple of Eng- 
lish towns and in St. Petersburg. Mem- 
bers of some old firms could give the age 
of some engine because it was put up 
when such and such a person was 2 years 
old or when John had the measles. Those 
engines entered into family life in a way 
that no machine can do today 
[he old ways have gone the way of 
the old work, and while one may regret 
something of the old ways there is much 
that is best past. There is, for example, 
that old four-square 34-inch hand tap. 
We may very properly regret the disap- 
pearance of the quality of steel of which 
that old tap was constructed. I ‘use the 
word constructed because it best fits the 
ture and constitution of that tool. As 
was common in those days, it was cut in 
le usual way on a cylindrical blank; its 
head end was larger than its body, so that 
had to come back the way it went in 
Its cutting edges—if such a term as edges 
may be used to describe them—were made 
by filing off the threads on four opposite 
des so that these edges were some more 
r less obtuse angle that any cub may fig- 
ure out for himself. To turn that tap, 
especially in a too small hole, was a labor 
f Hercules. To get it back again was 
ften more difficult. Why it did not twist 
ff, nobody could explain. Any modern 
tap would have failed with’ the wrenching 
to which this was subjected. Every man 
knew that this tap was costing money 
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right along. It was even covertly sug 
gested that it ought to be lost, but the 
inviolable rights ot property kept us trom 
such a heinous sin and the tap lived on. 
It may be there yet for aught | know to 
the contrary, for new ideas did not gain 
foothold there at any subsequent period 
One 7g-inch tap—l believe it was 7g inch, 
and its then odd size probably accounted 
for the fewness of its numbers—in a good 
sized erecting shop seems poor cquipment 
numerically, but such was the fact 

Now this case may seem extreme, yet 
it could be paralleled by many more in 
ther, now dead, establishments l hings 
in other ways would get into a rut and 
jobs had to be done in certain ways, 
which had far better have been done dif 
ferently; but they always had been done 
so and the way had to go on. Younger 
men in the place w 


fear and trembling, lest they should be 


discovered, and sa\ the firm much 
} . } ] Ra: 
money. The work done in this old sMop 


was excellent, but it was because the men 
could fit and think [hey were of th: 


id stamp of millwright-engineers, with 


little book learning, and a vast fund of 
practical knowledge [hey knew how to 
move and lift weights; for then very tew 
hand winches were made to handle and 


move the biggest parts of a steam engine. 


Today the parts are bi 


& go 
- 
_ 
< 
nal 


but as they are beyo 


hand tackle there is not so much schem 


7 


ing necessary in lifting tl 
head trav eler does it al 


Commercially it is easy to see how the 


established industries of Great Britam 
have so repeatedly contrived to outlive the 
frequent assaults of competition There 


was so much being lost and frittered 
away in the seeking f 


and when found in getting work out with 


it, that an expenditure of a few shillings 
on new, properly grooved taps would 
have yielded hundreds of per cent. on the 
investment. 

The “steps taken to find wrench,” on 
page 870, are no fancy picture Many 


times and often have | traveled such de 
vious paths after some tool, in place ot 
using a direct path to and from the tool 
room. It was a long time before the tool 
room or tool-store idea took hold. If a 
fully organized tool room was brought to 
a man’s notice, he was aghast at its frst 
king the 


cost, meanwhile overlo princi 


ple of the thing. To such a man it Is 
useless to show too much at once. He 
wants to start with the principle, get to 
work jn a simple manner and let the thing 
grow spontaneously, as it will do if the 
man in charge is of the right organizing 
sort 

Probably there are still many of the 
old-time shops going in places. I mean 
those where every man had a huge tool 
chest, into which he collected all manner 
of tools in profuse quantity. At our place 
every man had a private mark which was 
stamped by the smith on all of that man’s 
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chisels. For example, mine was a minia- 
ture of an engin rosshead hough I 
was but a cub, I collected some 60 or 7 
first-class cold chisels [he stock of older 
men ran into hundreds. There must have 
worth of chisel 

boxes; yet 
only one 7g-inch tap in the erecting shop 


a disproportion that went through all 


been thousands of dollars 


} | 
hi 
mie 


} 
steel 


the place. Som ncession to humanity 
might be made if every was allowed 
half a dozen privately marked _ chisels, 


for I know t 


he personal affection that 


even a cold chisel can inspire, especially 
when it is of such quality that it will chip 
ilong 120 feet of harsh st iron at one 
grinding. Some tools cannot be shared in 
common, and allowan must be made 
for this fact. Others are distinctly of the 
store-room class A su ssful manager 
should know where 1 lraw the line in 
his organization, for this personal regard 
for an inanimate object is after all a real 
factor It must not be allowed to cost too 
much, as it often does when a man tink- 
ers up his old engine purely out of senti- 
ment when | ught to buy a new one 
using only half ! h stear 

I have known a renchman to weep 
when his employ moved an old engine 
ind put in a NY mp l H wever, 
he was s taking pride in the appear- 
ance of his new charge Che same thing 
happens with old machine tools. They 
will do good work at a st, and are al- 
lowed to go on sting too much long 
ifter they ght t ive b rapped, 
This is especially the case today, when 
ld machine tools have to compete against 
heavy new machines using high-speed 
steel tools. I have known where a sin- 


gle weak tool, 1 which the general run 


1f work in a shop very largely depended, 
practically to bring the place to bank- 
ruptcy. I have found men who, know- 
ing their work was good and_ sound, 


seemed to think that their methods must 
also be good. So they would not make 
changes and lost money right along 

I sometimes think that if those who ad- 
vocate new and improved methods would 
not be so offensively aggressive in claim- 
ing that they will do better work they 
would have greater succes introduc 
ing their ideas. It is not question of 
good and bad work, but of doing good 

f 


' 
pri r It Ss in the cost o 
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Business Items 





The Citronelle (Ala.) Light and Power 
Company has secured franchise to establish 
an electric-light plant An ice plant will 
also be erected by the company 

The Boston Wooven Hose and Rubber Com- 
pany, Cambridge, Mass., will increase its 
plant by the erection of a new foundry build- 
ing and a four-story hose building 

The Baltimore (Md.) Sash Pulley and 
Hardware Company has been incorporated to 


manufacture sash pulleys Frank S. Clark- 








rhe Jeannin Automobile and Manufa tur 
ing Company si La s Mo has been in 
corp ted Capital, $15,000 Incorporators 
I Pr. J ‘ W im Goener. Oscar O 
Miler ‘ 

Phe <A in Sy “pring and Manufac 
t I Companys I f enn has pur 
hase s 1 \ ntends erect a 

din ma { " flat 
and spira l nes 

rhe 1 ni N. Hl.) Needle Company has 
beer rmed with a capita f $10,000. A 
plan 0 fhe manutacture of needles fe 
! ng ma nes W erected John ‘1 


hess ‘ 

the Davton I’neumatic | Company n the 
Buffalo d I an ive! | ~ n esta 
ished w I Neal & Company 78-180 
Main ‘ ull a: 

rhe | (ity Ornamental Iron Works, 
Minneape Minn ha awarded contract for 
the nstruction ¢ 1 new foundry to take 
the place « he ne recently burned This 
\ e twit is large as the old one 

The McGee Switch and Signal Company, 
I s I" re ntl ncorporated, is con 
templating the erection of a plant for the 

imu of switches, interlocking devices, 
ete l’resent address is S'aughter building 

The ¢ ind (Ohio (hain and Manufac 
turing Company, recently ncorporated, will 
erect a plant in Cleveland it is reported 
Capital $20,000 Incorporatot Louis D 
Round, Albert Stanner, David D. Round and 
others 

I'he Gschwind Furnace Company of 


has been incorporated with 


Youngstown, Ohio 
a capital of $25,000 by Leon Gschwinad, Carl 
K. Gschwind and others A plant for the 


ve constructed 


manufacture of furnaces will 


in Salem 
linware Manufacturing Com 


iis, Mo., has been incorporated 


to manufacture sheet metal ware, et¢ Cap 
ital, $20,000. Incorporators, Frederick Heide 
man, John S. Manchester and William F 


Ileldeman 


rhe Kansas City (Mo.) Lock Nut Com 
pany a new concern will erect a $15,000 
plant James M. Fitch, of the American 
Paper Box Company is the promoter of the 
company, Whose office will be in the 


new 


Searritt Building, Kansas City 


Fay Machine Tool Company, Glenwood 
avenue and Second _ street, Philadelphia, 
enn has been incorporated Otto Ww. 


Runmon ¢ Fay, vice 
Wim H 


Fletcher, 


Schaum is president 
general manager, 


and G. W. B 


president and 
Rometsch treasure! 
secretary 

out in the 
Hoggson & Vettis Man 
Haven, Conn rhis 
building on 


nn Tuesday August 6, fire broke 
the 


New 


one corner of the 


apanning room ot 


ieturing Company 


room was n 


the second floor and the fire was contined en 





tirely to that department of the works rhe 
company report that the fire in no way in 
terferes with the manufacture of the Sweet 
and chuck and that while they are very busy 
in the chuck department they have lately 
considerably increased their capacity and are 
we TO make unite nrompt leliveries 
. 
Trade Catalogs 

Ame! in | motive Co New York Cat 

alog of six wheel type switching locomotives 


Illustrated, 62 pages, 6x9 inches, paper 


The 
port, 
molding ma 
pape! 


Manufacturing Company, Free 
the ‘“‘Modern” 
6x0 


Arcade 


Ill Catalog describing 


hine Illustrated, inches, 
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Barwood & Snide Ihe OUrse Philadel 
| enn Circula illustrating and de 
s ng f Philadelphi: thread nilling 
i chmen 

Baldwin Locomotive Works, Philadelphia, 
Der t rd No. 62 on inced ympound 
ocomotives l ist ted oO pages Ox 
Incite papel 

il ck Gas Engine Company, Bridge 
po Conn Catalog « Hitchcock marine 
Last engine Illustrated, 24 pages, 6x9 
n pape 

Kk. M. Clough, Tolland, Conn. Catalog and 


| e list of gear and milling cutters, reamers 
nad counterbores Illustrated, 1G pages, 
x6 inches, pape 
The Electri Cont r and Supply Com 
n Cleveland Ohio Bulletin describing 
Si insulator supports I!lustrated, 16 
es x6 inches, papet 


rhe Thomas Wrigley Company, 302 Dearborn 


stree Chicago, I Catalog oL emery wheel 
lresser, pipe vende toggle wlts, ete. I] 
strated, 16 pages, 5!4:x6 inches, papel 
Wild Snow-VPlow and Manufacturing 
Company, W est Mass Booklet describ 
ne radia show-plov for electric roads. Il 
isfrated, 16 pages, S4yx5 inches, paper. 
rhe Westinghouse Machine Company, East 
l’itts enn Catalog s-2 No TOUS, 
describing storag vaitteries Lot stationary 
ser I'lustrated iv) pages, Ox inches, 





rhe Lind Air Products Company, Buffalo, 
a as ilar DL descriptive of machinery 
‘ prod ne liquid a ilso oxygen and 
ven I strated, 10° page Ox inches, 
up 
Goodson Electric and Manufacturing Con 
il 77 Point street, Providence, R. 1. Cat 
log deseribin Goodson — electric ignition 
system for gas engines Illustrated, 8 pages 
x) inches, pape 


rhe Veeder Manufacturing Company, Hari 


ord, Conn Catalog MI describing counters 
for use on machines, telephones, voting ma 
chines, nickel in slot machines, et« Illus 


inches, paper 
roo 
vuuilding, 

Phot 
including ait 


oXtb 


Independent Pneumatic Company, 
National 


describing 


Bank | Chicago, Ill. 


First 


Catalog pneumatic tools 


compressors, 


lllustrated, SU 


and uppllances, 


bamimers, et« 


drills, forges, 


ages, OX? Inches, cloth 


Want 





Advertisements 


Rate 25 cents a line for cach insertion. 
lbout siz words make a line No advertise 
ments abbreviated Copy should be sent to 
cach us not later than friday for the ensu 
no week's issue insiwers addressed to our 
care will be forwarded ipplicants may sp¢ 
cifuy names to which their replies are not to 
« forwarded, but replies will not be returned. 

warded, they will be destroyed with 


lf not for 
out notice No 
garding any advertiser number. 
letters of recommendation or other 
should not be inclosed to un 


given by us re 


bor 


information 
using 
Original 


papers of value 


known correspondents Only bona fide ad 
ertisements inserted under this heading Vo 
advertising accepted fro any agency, asso 
iation or individual charging a fee for 
registration or a@ commission on wages of 


successful applicants for situations 


Miscellaneous Wants 


New York 


Columbia, Pa 


Computers, 53 Ann St 


(ox 


Caliper list free. £.G. Smith Co 





Will buy or pay oyalty for good patented 
machine or tool. Box 282, AMER. MACHINIS1 
We desire a few more machines or special 
es to manufacture tox 423, Troy, N 

Machines designed and built Walter 8S 
McKinney, M. E., Broadway, Flushing, N 


models and 


Light fine machinery to order; 
, Chase, New 


al work specialty E. O 


electri 


ark N } 





machinery accurately 
and turret lathe work — solicit 
Emory & Co., Newark, 


Special 

achine 
Robert J 

Mechanical engineer can 


representative for 
Hackett, M. E., 71 


act as New Y« 
salary G I 


New York 


small 
Nassau St 


Special machines designed and built d 
icate parts; model or experimental wor! 
Mantle, Park ave. and 129th St New Yor 

Special machinery and duplicate machi 
parts built to order tools, jigs and exper 


work; complete modern equipmen 


Mfg. Co., Amsterdan 


mental 
MacCordy 


Men who grinding machines 
read H. Dat Precision Grinding, 
s2 book that’s worth ten times that money t 

Hiill Pub. Co., 505 Pearl St New Yor! 


operate shou 


byshire’s 


vou 


Ice machinery wanted: second hand, con 
plete for capacity 15 tons every 24 hou 
Address with full particulars and price, F. 0 
Is. Steamer, Brooklyn, Produce Export Co 





S7 Tenth Avenue, New York 

\ well equipped machi shop and found 
desires to add to its output vy the man 
facture of articles of brass and iron, whi 
vould find a ready sale in the south: cor 
responden * invited tox 122, AmMerR. Macu 


\ large English firm of machine-tool i: 
porters, having showrooms and _ offices 
Great Britain, France, Italy and Japan 
wanting good agencies for machine tools 
all kinds. Apply Box 189, AMER. MACHINIS 

Our new up-to-date foundry just oO 
pleted, equipped to make high-grade machin 
ery castings can take care of requirement 
ot machinery builders and guarantee good 
work at attractive prices Textile Machin 
Works, Reading, Pa 


Draftsmen, engineers, learn automob 





drafting and designing, including the lates 
European and American practice; the on 
field not overcrowded instruction in class 
room and by correspondence rhe New Yort 
School of Automobile Engineers, 146 West 
“ith Street 

Planer hands—C. Ashley, a planer hand 
has written a book “Dlaner Kinks for pl 
tical planer men and every planer hand 
should tt it; $1 postpaid Hill Pub. Co 
5 Pes St.. New York 

Salesmen, a paying side-line for you We 
will allow a liberal commission for selling 
a new automatic hose-coupling of exceptiona 


marke 


merit which we are placing on the 
Chis is a rare opportunity to substantially in 


income. Thos. H. Dallett ¢ 


Philadelphia 


your 


York, 


with us to do your manufacturing 
equipped for all classes ot 
machine and 
design 


crease 


23d and 


Arrange 
we are thoroughly 
machine work, including screw 
punch parts, tools, jigs, etce.; we 
and build to order special and experimenta 
machinery Forest City Specialty Manufa 
turing Co., Rockford, Illinois 

We 


bright, 
draftsmen or 


also 


for a few 
foremen 


sections 


proposition 
such as 
different 
selling o 


have a_ specia! 
energetic mechanics, 
machinists in 
no canvassing or 


‘ 


of the country 
any kind, and, while not interfering with you 
regular work, pays well for the time taken 
we want only practical men who can be de 
pended ‘on to give the little time required 
each week; further particulars on application 
tox 102, AMERICAN MACHINIST 

Manufacturer Wanted—A modern up t 
date concern in Eastern territory that is 
equipped for building medium and heavy ma 
chinery to take up the building of an estab 
lished line of machinery amounting to $200 
OOo or 10,000 gross annually; would have 





to bear part of office and selling expense: 
will deal only with principal of first-class 
concern and will treat same absolutely con 


Establishe« 
MACHINIST 


New York 
AMERICAN 


Address 
Box 31 


tidentia! 


usiness, 





Technically educated, practical invento 
and engineer of international reputation, who 


several awards and been decor 


has received 
ited by royalty for his productions, is con 
stantly producing new and valuable inven 
tions and processes, embracing electrica!, me 


chanical and chemical lines; furnished al 
ready for manufacturing: factory installed 
when desired: wishes to make additional con 
nections with manufacturers tf 
market ; references tox 318 
AMERICAN MACHINIST 


Situations Wanted 


address of 


responsible 
exchanged 


Classification indicates present 
advertiser, nothing else 
CONNECTICUT 
Man familiar with drawings, ways of re 
cording them, systems and shop forms and 


position; best references 


AN MACHINIST. 


desires 


AMERI 


methods, 
Rox 30S 




















designer of automatic and special machinery 





\lanage desiring to make a change s 
= ’ es nden f ' 
ing intercl able parts references 
i reasons to ging made known 1 
se interested 1, A MACHINIS 
I INGIS 
Superintendent who an show past result 
the handling of men eduction tf costs 
d increasing output vishes to make 
nve: will consice cash proposition 
sh and a percentage of saving eff ed. B 
AMERICAN MACHINIS 
MASSACHUSETTS 
foreman or superintendent desires 





frenerai 





are proven ability to produce results 
niliar with high class work and up to dats 
tem; young man Box 523 (uM Macu 


Mechanical 
ha iirm 


superintendent wants position 
that requires executive and u 





nical ability, can handle any numbet 
en up to 1000; experienced on medium and 
vy work, open for engagement Oct 1 
t ft references furnished Lox ou 





t1CAN MACHINIS1 
MICHI AN 
\utomat screw machine reman desires 
‘ expert on Brown & Sharpe, Hart 
1 ALcme ind Cleve nd good executive 
svystematizel designe! ol tools and 
s Address Box 1 AMER VMACHINIS 


Mechanical draftsman experienced 
"machinery and neral enginee! 
shes a position Box 305 


AMER. Mac 
lbraftsman and superintendent's assistant 
experience expert in drop fi 
earning S100 per month, wants position 
with a future Box 320, Am 


shop 


invthing 
long man, 25 years old, with five 
experience, 


three years as draft 





checker ( 





veu as es es position w n 
re 1ivancement \ddress Rox 76 
\ tCAN MACHINIS1 
NI } th 
Mechanical draftsman wishes position Ad 
ess Box 207, AMERICAN MACHINIST 
hy technical college graduate ie 25 
cperience in mechanical drafting and witl 
gineering contractol tox 316, AM. MAcnu 


Mechanical engineer technical graduate 
ia with modern factory methods, «ds 

es change of position, prefers New Yor 
Box 280, AMERICAN MACHINIS’ 


l’ainter and letterer, 30, wants position as 


eman with machinery ol construction 
hustler knows his work; now wit! 
ve firm Box 303, AMERICAN MACHINIS 
Mechanical engineer offers half of his time 
oneern desirous of increasing output by 
or system methods of feeds, speeds, tools, 
ting, lathe, slide rules, etc.; best refe 
es tox 319, AMERICAN MACHINIS1 
Superintendent or master mechanic; wide 


inventive and executive abilits 


ertence , 





abor-saving tools for interchangeal 
nufacture: excellent references tox S04 
ERICAN MACHINIST 


Graduate M. E 





shop experience, age 4 


esigner of high ability 10 years’ experience 


fine machinery, typewriters, etc., tools, fix 
es, special machinery, at present employed 
accept responsible position; location in 
terial Address Box 260, Atfburn, N. \ 
l’atternmaker; capable of taking charge ot! 
iting work: 20 years experience on al 
sses of patternmaking, sweep work, green 
1 dry sand a_ specialty acquainted with 
modern methods where expediency and 
inished cost is necessary. Box 306, AM. M 
Experienced, civil and mechanical engin 

age 48: first-class draftsman; 20 years 
leading English shops; surveyor, licensed 
the British Colonial government acted 
istant superintendent of public works 
nts suitable position in or near New York 
ess “Surveyor,” 614 Héth St srooklyn 





| am a foreman pattern maker with four 
years’ experience in all classes of pat 
work, five years’ as foundry assistant 
erintendent: my determination to advance 
e rapidly than possible where now located 
s prompted this inquiry | feel I can con 
e you of my executive ability, tact and 
rey: am thirty years old and greatly de 
to connect myself with a good live cor 
v. who will give me the opportunity to 
ply my every effort to their interest and 
gnize merit when shown Address Box 
7, AMERICAN MACHINIS1 


PENNSYLVANIA 


Wanted—-Position as advertising manager 
th manufacturing concern, preferably io 
chanical field, by a woman with years of 
rience in that capacity and field, with 
‘ge, representative houses thoroughls 
mpetent to handle printing, illustrating and 


preparation of copy; at present em 
ved; reasons for seekng change made 
own to prospective employer Box 105, 
[ERICAN MACHINIST 
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wanted and re renees ll : ‘ | 
nent employment to ight man itu Va 
on Works, Ottumw: l 
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‘ m Line sh hive exer 
ility and le ‘ nachinery and 
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igs and fixtures Boxes 7 and & Syra 
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(lark Bros. Co telmont, N. ¥ 
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Box ZS6 AMER aw Mac INIS 
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perience, references, salary desired it 
formation confidential. Box 317, AMeR. MACH 


cenerat foreman Ie ma 
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For Sale Gas engine 10 horse ower, per 
ect conditior rhe Young & Bennett Co 
Springfield, Ol 

br Sale Iw irge Garvin hub machines 
fo forming |! \ vork wil set cheap 
Schacht Mfe ("o Cincinnat ‘) 

One new N | in automatic feed Cin 
innati mille \\ pumy nd tank, and 
Ny ; plain vise mediate «de ery tox 
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Chicago Flexible Shaft Co., Chi- 
cago, 1 

General Electric Co., New York. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Roth Bros. & co Chicago, Ill. 

Sturtevant Co., B .¥F., Hyde Park, 
Mass. 


Blue Print Machines 

General Electric Co.. New York. 
Keuffel & Esser Co., New York 
Soltmann, B. G., New York. 


Blue Print Paper 
Keuffel & Esser Co., New York 
Soltmann, E. G., New York. 


Bollers 
Struthers-Wells Co., Warren, Pa. 


Boiler Setting 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nat Machinery 


Acme Machry. Co., Cleveland, 0. 

Bertram & ns Co., Ltd, John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lages Machine Co., Waynesboro, 
"a 

Niles-Bement-Pond Co., New York. 

Northern pees Mfg. Co., 
Madison, W 

Preps Tool 4 Supply Co., New 


Yor 

Sellers’ & ag Inc., Wm., Phila- 
delphia, 

Standard * ar Works, Ell- 
wood City, Pa. 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wile .* Russell Mfg. Co., Green- 
fle 


Bolt Heads 
Lang Co., G. R., Meadville, Pa. 








land, Ohio. 
National-Acme Mfg. Co., 
land, 


Cleve- 


Bone for Case Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn. 


Books, Technical 

American School of Correspond- 
ence, Chicago, Ill 

ete Pub. Co., W., New 

Hull” Publishing Co., New York. 

Boosters 


Burke Eleetric Co., Erie, Pa. 
C & C Electric Co., New York. 


Cy - waseee Co., Ampere, 
General Electric Co., New York. 
Northern — Mfg. Co., Mad- 
ison, 
a way Benece & Engine’ Co., 
Ridgway, Pa. 
i. Siectric Co., New York. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., B. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, J. 

Boynton & Plummer, Worcester, 
Mass. 

Detrick & Harvey Mach. Co., Bal- 
timore, 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lome Mach. Tool Co., 

i 


0. 
McCabe, J. J., New York. 
7 & Merryweather Machin- 
y Co., Cleveland, O. 
mewien Mach. Tool Works, Phila- 
delphia, Pa. 


Cleveland, 


Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Mil- 
waukee, Wis 


Frente Tool % Supply Co., New 
| Sellers & Co., 


Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 
Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Colburn Mach. Tool Co., Frank- 


lin, Pa. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Hill, Clarke & Co., 
Mass. 
McCabe, J. J.. New York. 
Niles- rap Pond Co., New York. 
Poole Co., J. Morton, Wilming: on, 


Inc., Boston, 


Del. 

Pega Tool & Supply Co., New 
York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 


Boring Tools 


Armetreng Bros. Tool Co., Chi- 
cago, 
Fairbanks Co., Springfield, Ohio. 


Boxes, Tote 


Cleveland | Spring Co., Cleve- 
land, Ohi 


Lon Metallic Mfg. Co., Aurora, 





Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. —_ 


Brazing 


Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 


Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Lapetate Mach. Tool Co., Hudson, 
fass. 
Bulldozers 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Pegnties Tool & Supply Co., New 
or 


Cabinets, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, . 

Hammacher, Schlemmer & Co., 
New York 


om Metallic Mfg. Co., Aurora, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 


Calipers 


Athol Mach. Co., Athol, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
on, = I. : 
orse Twist Drill & Mach. 
New Bedford Mass. 


Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

se Co., J. T., Providence, 

Starrett Co., L. S., Athol, Mass. 

Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding Wheels 

Case-Hardening 

Rogers & Hubbard Co., Middle- 


town, Conn. 
Cast Iron Brazing 


Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Castings, Brass and Bronse 


Lumen Bearing & Buffalo, N. Y. 
Rowell Co., W. , Bridgeport, ct. 


Castings, Die Molded 


Franklin Mfg. Co., H. 
cuse, N. Y. 


H., Syra- 


Castings, Iron 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 


Manufacturers Foundry Co., 
Waterbury, Conn. 

Poole Co., J. Morton, Wilming- 
ton, Dei. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Cape & Co. Mfg. Co., St. 
lo 

Farrel Ft & Mach. Co., Anso 
nia, Conn. 

i & Co., Edwin R., Chicago, 


Ill. 
Keystone Steel Casting Co., Ches- 
ter, Pa. 


Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

megeey Mach. Co., Torrington, 
onn. 


Louis, 
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Centering Machines — Cont. 


Hill, Clarke & Co., Inc., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Woodward 
Worcester, 


Chains, Driving 


& Powell Planer Co., 


Mass. 


Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

ammagher, Schlemmer 
New York 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


& Co., 


Chucking Machines 
American Tool Wks. Co., Cin., O. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R I. 
Cleveland Automatic 
‘o., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K.,| 


Machine | 


Cincinnati, O. 


Potter & Johnston Mach. Co., 
Pawtucket, R I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool | 
Co., Worcester, Mass. 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Brown & Co., R. H., New Haven, 
Conn. | 

Cleveland Twist Drill Co., Cleve- | 
land, O. 

Cushman Chuck Co., Hartford, | 
Conn 

Goodell- Pratt Co.. Greenfield, 
Mass. 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs ote. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 


onn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. B., New 
London, Conn. 
Wiley & Russell Mfg. 
field, Mass. 


Co., Green- 


Chucks, Lathe 


Cushman Chuck Co., 
Conn. 

Gisholt Mach. Co., Madison, Wis. | 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor, | 
Locks, Conn. 

Niles-Bement-Pond Co., New York. | 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. | 

Whiton Mach. Co. D. B., New) 
London, Conn. | 


Hartford, 


Chucks, Planer 


Bartlett, E E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 
Hardinge Bros., 


Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, | 
Mass. 

} 

Circuit Breakers | 
Co., Ampere, | 


Cogstge-Waeeter 
Electric Controller & Supply Co., | 
Ohio. 


Cleveland, 
Electric Co., New York. | 


General 


Cireuit Breakers — Continued. 


Westinghouse Electric & Mfg. Co.. 


Pittsburg, Pa. 

Clamps 

Billings & Spencer Co., Hartford, 
Conn. 


Hoggson & Pettis Mfg Co., New 
Haven, Conn. 
Le Count, Wm. G., 


Conn. 
Starrett Co. L. S., Athol, 


So. Norwalk, 


Mass. 


Clutches, Friction 


Caldwell, Son & Co., 
eago, Ill. 

Cowanesque Valley lron 
Cowanesque, L'a 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co:, Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Woods Sons Co., T. B., Chambers- 
burg, Pa. 


H. W., Chi- 
Wks., 


Clatches, Magnetic 


Electric Controller & Supply Co.. 
Cleveland, Ohio. 


Coal Handling Machinery 


Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., Cleveland, 
Ohio 


Collectors, Pneumatie 


Sturtevant Co., B. F., Hyde Park, 


Mass. 
Compound, Pipe Joint 


Dixon Crucible Pe Joseph, Jef- 
sey City, N. 


Compound, Slushing 
Co., Boston, Mass. 


Compressors, Air 

Blaisdell Machinery Co., 
ford, Pa 

Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erle, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

a > Air Compressor Works, 
New York. 

Custis & Co. Mfg. Co., St. Louis, | 

General Pneumatic Tool Co., Mon 
tour Falls, N. 

Independent Pneu. ‘Tool Co., Chi- 
cago, Ill. 

Ingersoll-Rand Co., New York. 


Warren Bros. 


Brad- 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 


dianapolis, Ind. 


Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Blectric Co., 
Cones, Friction 


Evans Friction Cone Co., 
ton Centre, Mass. 


Connecting Rodsand Straps 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falis, Pa. 


New York. 


New- 


a Morris Co. Eddystone, 
a. 
Contract Work 

Cambridge, 


Blanchard Mach. Co., 
Mass. 
——- Machine Co., Providence, 


Skinner Ship Bidg. & Dry Dock 
Co., Baltimore, ‘Sia. 
Turner Mach. Co., Danbury, &. 


Controllers and Starters, 


Electric Motor 
Case — Co., Columbus, O. 
Crosines Wheeler Co., Ampere, 


Blestrie Controller & Supply Co., 
Cleveland, O. 


|Controllers and ~- Starters, 


Electric Motor — Continucd 


| General Electric Co., New York. 
| Westinghouse Electric & Mfg. Co., 
| Pittsburg, Pa. 


Conveyors, Automatic 
i Co., Philadelphia, Pa. 


Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Leas. & Allstatter Co., Hamilton, 
( 0. 

Niles-Bement-Pond Co., New York. 


Corundum 

See Grinding Wheeis. 

Cotters 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, III. 

| 

| 

| 

| 


Counterbores 
Morse Twist Drill & Mach. Co., 

New ns Mass. 
Zz, rrev., RB. LF. 


Slocomb oad . 
+" Athol, Mass 


| Starrett Co., 


Counters, Machinery 





| Veeder Mfg. Co., Hartford, Ct. 

| Countershafts 

| Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

| Coates Clipper Mfg. Co., Worces- 

| __ ter, Mass. ; 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, ©. 

| Mossberg bs rench Co., Central 

| Falls, 

| Norton Grinding Cec.. Worcester, 

| Mass. 

| Smith Countershaft Co., Boston, 

Mass. 

Countershafts, Friction 

| Evans Friction Cone Co., Newton 
Centre, Mass. 

| Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Gisholt Mach. Co., Madison, Wis. 







| Counting and Printing 
W ueels 

Franklin Mfg. Co., H. H., Syra- 

cuse, N. Y. 


Couplers, Hose 
| Ingersoll-Rand Co., New York. 


| Couptings, Shaft 
| Almond - Co., T. R., Brook- 


Caldwell Py ‘Son Co., H. W., Chi- 
eago, Ill. 
Chisholm & Moore Mfg. Co., 


Cleveland, O 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 
Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 








| Box & Co., Alfred, Phila., Pa. 

| Brown Hoisting Mach. Co., Cleve- 

land, Ohio. 

| Case Mfg. Co., Columbus, Ohio. 

| Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Chisholm & Moore 

| 

| 


Mfg. Co., 

Cleveland, O. 
Cleveland Crane & Car Co., Wick- 
liffe, O 
Crescent 


Pa. 
Curtis & Co., Mfg. Co., St. Louis, 


| Frevert Machinery Co., New York. 
General Pneumatic Tool Co., Mon- 


‘Forgings Co., Oakmont, 


| tour Falls, N. Y. 
| Maris Bros., Philadelphia, Pa. 
| Nicholls, Wm. S., New York. 


| Niles-Bement-Pond Co., New York. 





| Cranes —Continued. 


Northern Engineering Works, D 
troit, Mich. 

Obermayer Co., S., Cincinnati, ( 

Pawling & Harnischfeger, Milwa 
kee, Wis. 

Sellers & Co., Wm., Phil 
delphia, Pa. 

United Engineering & Fdry. C: 
Pittsburg, Pa. 

Vandyck Churchill Co., New Yort 

=~ a Towne Mfg. Co., New 
or 


Crank Pin Turning Machine 


Niles-Bement-Pond Co, New_York 

Cypewess & Co., H. B., Phila 
a. 

Crank Shafts 

Bethlehem Steel Co., 
hem, Pa. 

Standard Connecting Rod Co 


Beaver Falls, Pa. 
Tindel-Morris Co., Eddystone, Pa 


Inc., 


So. Bethle 


Crucibles 

Dixon Crucible Co., Joseph, Jer 
sey City, N. J. 

Obermayer Co., S., Cincinnati, O 

Crushers 

Farrel Fdry. & Mach. Co., Anso 
nia, Conn. 

Niles-Bement-Pond Co., New York. 

Link-Belt Co., Philadelphia, Pa 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., 8., 

l’axson Co.. J. W., 

Stevens, F. B., 


Cups and Covers, Oil 

Bay State Stamping Works, Wor 
cester, Mass. 

oo & Co., Chas. H., Chicago, 


Cincinnati, O. 
Phila., Pa. 
Detroit, Mich. 


Lunkenheimer Co., Cincinnati, 
Williams Valve Co., D. T., Cin: 


cinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 


Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cin- 
cinnati, O. 


Cutters, Milling 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Mach 
Co., Hyde Park, Mass. 

Boker & Co., Hermann, New York 

Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Cleveland Twist Drill Co., Cleve 
an 

Hardinge Bren coienge, it 

Harrison ‘Knight fg. a 
Newark, & J. 

Ingersoll Milling Mach. Co., Rock- 


ord, 
Morse Twist Drill & Mach. Co.. 
New Bedford, Mass. 
Nash Company, Geo., New York 
a & hitney Co., Hartforo 
on 


Rogers “Works, Jno. M., Gloucer 
ter City 

Standard Tool Co., Cleveland, 

 ~e Twist Drill Co., Athos, 


Ma 
were “ Son, Edgar T., Boston. 


Ma 
Whitney Mfg. Co., Hartford, .t 


Cutting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, 3 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & paarpe Mfg. Co., Provi 
dence, R. 

Hill, Clarke . Co., Inc., Boston, 
Mass. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila 


delphia, Pa. 
ee, Barnes & Co., 


Pratt “k Whitney Co., Hartford, 


Boston, 
Prentiss Tool & Supply Co., New 


Tindel-Morris Co., Eddystone, Pa. 
Vandyck Churchill Co., New York. 


Cutting-off Tools 


Armstrong Bros. Tool Co., Chi 
cago, 
— & ‘Spencer Co., Hartford, 


Con 
Fairbanks Co., Springfield, Ohio 
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High Grade Driving Chains 





"WHITNEY CHAINS 





Keys and Cutters for the Woodruff Patent System of Keying 


Hand and Key-seat Milling Machines 





Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 


System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 


HARTFORD, 
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Cutting-off Tools—Continued. 

Fitchburg Machine Works, Fitch- 
burg, ass. 

OQ. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
‘onn. 

Western Feet & Mfg. Co., Spring- 
field, Ohio. 


Cyclometers 
Veeder Mfg. Co., Hartford, Ct. 


Diamond, Tools 


American Emery Whee! Co., Prov- 
idence, R. I. 

Bridgeport ay Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos a New York. 

Safety Emery Wheel Co., Spring- 
field, Ohio. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, ok 

Bliss Co. BE. proen n, N. 

Kent & Co., Baw. —- ul 

mortars Wrench “i ntra 
alls 


Dies, Sub-Press 

Waltham Machine Works, 
tham, Mass. 

Dies, Threading, Opening 


Boker & Co., Hermann, New York. 
Errington, F. A., New York. 
Geometric Tool Co., New Haven, 


Wal- 


Lamson Machine Co., 
Springfield, Vt. 
& Whitney Co., Hartford, 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 
Economy pawing Table Co., To 


ledo, 
Keuffel & Esser Co., New York. 
Co., Mittin- 


Mittineague Paper 
eague, Mass. 

Soltmann, BE. G., New York. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York. 

Mittineague A el Co., Mittin- 
uenane. 3 

Noyes Mfg. os. ~ Wapneere, Pa. 

Soltmann, B. G., New York. 

Technical Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drilling Machines, Bench 


cone Co., W. F. & John, Rock- 
or 
Boynton "i Plummer, Worcester, 


Goodell-Pratt Co., Greenfield, 
Mass. 

Ingersoll-Rand Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
Co., Worcester, 


Prentice Bros. 
Dwight, Hart- 


Mass. 
Slate Mach. Co., 
ford, Conn. 


Drilling Machines, Boiler 


American Tool Wks, Co., Cin. O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

-— & Plummer, Worcester, 


Dosis Suet Co., The, Cleveland, 


Ingerso Rand Co., New York. 

v iles-Bement-Pond Co., New York. 

Prentice Co., Worcester, 
8s 


Bros. 


Drilling Machines, Electric 


Chicago Pneumatic Too! Co., Chi- 
cago, Ill. 

Dallett Co., Thos. H., Phila. Pa. 

Independent Pneumatic Tool Co. 
Chicago, Il. 


ay ee _ waskines, Multiple 
Spind 

Poo =a - Wks Co., Ci 

Baker Bros., Toledo, O. api 

Barnes Co., B. F., Rockford, Il. 





Drilling Machines, Multiple 
Spindle —Continued. 

Barnes Co., W. F. & John, Rock- 
ford, Ill 

Baush Mach. Tool Co., 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bickford Drill & Tool Co., Cin- 
cinnati, 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, IIl. 

Harrington, a — Co., Edwin, 


Philadelphia, P: 
Henry & ae ‘Mite. €o., Hart- 


ford, Con 
Hill, Clarke. ‘& Co., 


ass. 

Marshall & Huschart Machry. Co., 
Chicago, 

McCabe, J. J., New York. 

Newton Mach. Tool Works, Phila- 


delphia, Pa. 
Niles-Bement-Pond Co., New York. 
Worcester, 


Spring- 


Inc., Boston, 


delphia, Pa. 
Prentice Bros. Co., 


Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Mach. Co., Hart- 


Inc., 


Machines, Port- 


Machry. 


B., Cin- 


Phila- 


able 
ter, Mass. 
Phila., Pa. 
Ingersoll-Rand Co., New York. 
nati, O 
Baush Mach. Tool Co., Spring- 
Dundas, Ontario, 
Detrick & Harvey Mach. Co., Bal- 
Fitchburg Machine Works, Fiteh- 
Gang Co., Wm. E., Cincinnati, O. 
Hill, Clarke & Co., Inc., Boston, 
Co., Chicago, Ill. 
cinnati, O. 
Prentice Bros., Co., Worcester, 
ork. 
Sellers & Co., Inc., Wm., 
New 
York. 


ord, Conn. 
Drilling 
Cincinnati Blec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 
Dallett Co., Thos. H., 
Hisey- Wolf Mach. Co, Cincin.., 0. 
Niles-Bement-Pond Co., 
U. 8. Blectrical Tool Co., Cincin- 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
field, Mass. 
Bertram & Sons Co., Ltd., John, 
‘anada. 
Bickford Drill & Tool Co., Cin- 
cinnati, 
timore, Md. 
Dreses Mach. Tool Co., Cin., O 
a, ass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Mass. 
Marshall! & MHuschart 
McCabe, J. J., New York. 
Morris- Fdry. Co., Jno. 
Mueller Mach. Tool Co., 
Niles-Bement-Pond Co., New York. 
Mass. 
—— Tool & Supply Co., New 
delphia, Pa. 
Vandyck Churchill Co., 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 


Co., Cin- 


Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland. 0. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 
iy hia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, 

Hill, Clarke’ & Co., 
Mass. 

Hoefer Mfg. Co., Freeport, III. 

Kern Machine Tool Co., Cincin- 
nati, Ohio. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill 


Mass. 
Cincinnati Mach. Tool 
cinnati, 


Inc., Boston, 


Cin., O.. 





Drilling Machines, Upright 
—Continued. 


McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist pen & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., “New York. 


Prentice Bros. Co., Worcester, 


Mass. 
<7 Tool & Supply Co., New 


ork. 

Sellers & &. Wm., Phila- 
delphia, P. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

as Chace Mfg. Co., Newark, 

Taylor 


& Fenn Co., Hartford, 
Conn 


Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wile Russell Mfg. Co., Green- 
field, Mass. 


Drills, Center 


Morse Twist Drill A Machine Cv., 
New Bedford, 
Pratt & Whitney ‘Co., Hartford, 


Conn 
Slocomb G&.. J. F, Pees. B. & 
Standard Tool Co., Cleveland, oO. 


Drills, Hand 
Coates Clipper Mfg. Co., Worces- 


ter, Mass 
“Blectrical Tool Co., 


Cincinnati 
Cincinnati, 
Dallett Co., Thos., H., Phila., Pa. 
Hisey- Wolf Mach. Co., Cincin, O. 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
. S&S. Blectrical Tool Co., Cin- 
cinnati, O. 


Inc., 


Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Clayton Air Compressor Works, 
ew York. 
Dallett Co., Thos. H., Phila., Pa. 
General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 
Independent Pneu. Tool Co., 
a. o, Ill. 
ersoll-Rand Co., New York. 
es-Bement-Pond Co., New York. 
Drills, Rail 
Bertram & Sons Co., Ltd.. John, 
Dundas, Ontario, Canada. 
Foote-Burt Co., Cleveland, O. 


Niles-Bement-Pond Co., New York 
Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. Co., Chi- 
cago, 


Ill. 
— & Spencer Co., Hartford, 


Con 
Hisey- Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 
Parker Co. as., "Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Weebe, John M., Glouces- 
ter City, J. 
Standard. rool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 
Northern Electrical Mfg. 
Madison, Wis. 


Tool 


Co., 


Drill Speeder 


Graham Mfg. Co., Providence, 
R. I. 


Drying Apparatus 
American Cow 


cn. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Dynamos 

Burke Eectric Co., Erie, Pa. 

C & C Electric Co., New York. 
Cee raemee Co., Ampere, 


General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

wegspere Elec. Mfg. Co., Madison, 
s. 


Blower Detroit. 





Dynamos—Continued. 
ate ay Some & Engine Co 


Roth ire’ é & Co., Chicago, Ill. 

Sprague Elec. Co., Pg ork. 

Sturtevant Co., B. F. “Tiyde Park 
Mass. 

Triumph Electric Co., Cincin., 0 

Westinghouse Elec. & Mfg. Co 
Pittsburg, Pa. 


Electrical Supplies 
Clark, Jr. & Co., Jas., Louisville 


Ky. 
Electric Controller & Supply Co., 
Cleveland, O 
General Blectric Co., New York 
Jantz & Leist Elec. Co., Cin., O 
a a Elec. Mfg. Co., Madison, 


is. 
Roth Bros. & Co., Chicago, II! 
Sprague Elec. Co., New York. 
Triumph Elec Co., Cincinnati, 0 
hee aw Elec. Mfg. Co., St. Louis, 
Weston 


Elec. 
Newark, N. 
Westinghouse Elec. & Mfg. Co 
Pittsburg, Pa. 


Instrument Co., 


Electrically Driven Tools 


and Mac..inery 
American Tool Wks. Co., Cin., O. 
Cincinnati engeerrent Tool Co., 


= a a og oO. 
Clark, Jr. & Co., Jas., Louisville, 


y. 
Coent Forgings Co., Oakmont, 


a. 
Electric Controller & Supply Co., 
Clevelan 
Hisey-Wolf Mach. Co., Cincin., 0. 
Lincoln Motor Wks. Co., Cleve- 
land, O. 
Ransom Mfg. Ce., Oshkosh, Wis. 
Roth Bros. & Co., Chicago, III. 
Uv. 8. —_— Tool Co., Cincin- 
nati, O. 


Elevators 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 


Emery Wheels 
See Grinding Wheels. 
Emery Wheel Dressers 


American 
Providence, R 

Bay State Stamping Co., Worces- 
ter, Mass. 

“~~? wa Mfg. Co., Ur- 


na 
Diamond Saw & Stamping Works, 


Buffalo, a 
Dickinson, RY L., New wag 


International Specialty Co., 
troit, Mich. 
Safety _ Wheel Co., 


field, O. 
Standard Tool Co., Cleveland, O. 
Westfield, 


—— Wheel Co., 
Wrigley Co., Thos., Chicago, Il. 
Enclosures, Tool-room 

Hart & Cooley Co., New Britain, 
Merritt & Co., Philadelphia, Pa. 


ye ! Wheel Co., 


Spring- 


Engineering Appliances 
Crosby Steam Gage & Valve Cc., 


Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co. D. T., Cin- 


cinnati, 


Engineers, 
Electrical 


Wheeler Co., 


Philadelphia, Pa. 
Hartford, Conn. 


Mechanical and 


Crocker - 


Dodge ‘& Day, 
Merritt, Jos., 


Ampere, 


Engines, Gas and Gasolene 


Angemate Mach. Co., Bridgeport, 

onn 

7% ‘Water Motor Co., New- 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge- 


port, Conn. 
Jacobson Mach. Mfg. Co., War- 
ren, Pa. 
Lansing, 


om Gas Power Co., 
Mich. 
oe, Eeeeye Mach. Co., St. Marys, 


0. 
Struthers-Wells Co., Warren, Pa 











Tools 


n., O 
Co., 


sville, 
‘mont, 
y Co., 
n., O. 
Cleve 

Wis. 


» Ill. 
‘incin 


Phila- 
dwin, 
, Pa. 
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Brown & Sharpe Mig. Co., 


Providence, R. I., U. S. A. 


WHY THE CONSTANT SPEED 
DRIVE MILLING MACHINE ? 


In order that an unvariable power for any given diameter of 








cutter on any spindle speed can be available. 


How Then Can This Power Be Obtained? 


By means of a wide belt 
running at a high con- 
stant speed over a machine 
pulley of large diameter 
and a countershaft pulley 
of equal diameter. ‘This 
gives large belt contact 
and high belt velocity, the 


two requisites of Power. 











Additional Advantages 


No belts to shift. All changes of spindle speed made at the side 
of the machine by the simple adjustment of index slide and lever. 
Feeds independent of spindle speeds. 
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Engines, Motor 


Franklin - 4 Co., H. 


cuse, N. 


Olds Gas Ties Co., 


Mich. 


Engines, Steam 


American Blower Co. 


ich 


Buffalo Forge Co., Buffalo, N.Y. | 
Ridgway Dynamo & Engine Co.., | 


Ridgway, Pa. 
Struthers-Wells Co., 
Sturtevant Co., B. F., 

Mass. 


Engraving Machinery 
Gorton Mach. Co., Geo., 
Wis. 


Exhaust Heads 


Sturtevant Co., B. F., 
Mass. 


Exhibition Machinery 


Philadelphia Bourse, 


hapanders, Tube 


Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 


Factory Equipment 
Lyon Metalic Mfg. Co., 
Ill. 


Fans, Electric 


Crocker-Wheeler Co., 
Elizabethport, 


N. J. 
ten , te. Co., 


mK Electric Co., 


Northern Elec. Mfg. Co., 


son, Wis. 


Sprague Blectric or New xork. 


Sturtevant Co., B. 
Mass. 


Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Fans, Exhaust 


American Blower Co., 
Mich 


ch. 
Buffalo Forge Co., Buffalo, 
Copeman - Waneler Co., 


N. J. 
Genera! Electric Co., 
Sturtevant Co., B. F 
Mass. 


Files and Rasps 


American Swiss File & Tool Co., 


New York. 
Barnett Co., G. & H., 


Carver File Co., Philadelphia, Pe | 
Hammacher, Schlemmer 


New York. 


Heller Bros. Co., Newark, 
Nicholson File Go., Prov., 
Reichhelm & Co., E. 


York. 


Filler, Iron 


Clark Cast Steel Cement Co., 


Shelton, Conn. 
Felton, Sibley & Co., 


Filing Machines 
Cochrane-Bly Co., 
i. ie 


Detrick & Harvey Mach. Co., Bal- 


timore, Md. 


Henry & Wright Mfg. Co., 


ford, Conn. 


Fire Brick 


McLeod & Henry Co., Troy, N. Y. 


Flexible Shafts 


Chicago ete Shaft Co., 


cago, 


Coates Clipper Mfg. Co., 


ter, Mass. 


Forges 
Boynton & Plummer, 


ass. 
= « & Son, C. C., Syracuse, | 


Buffalo Forge Co., Buffalo, . 
Burke Machy. Co., Cleveland. 0. 
{ngersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 


ven, Conn. 


Prentiss Tool & Supply Co., 
York. 
Sturtevant Co., B. F., Hyde Park, 


Forging Machinery 


®eranton Co., 
Conn. 








The, New Haven, 


Forgings, Drop 

Bethlehem Soest Co., So. Beth- 
lehem, 

| & Spencer Co., Hartford, 


Con 
ay & Co., 
Conn. 


Crescent Forgings Co., Oakmont, 
a. 
K. Tool Holder Co., Shelton, 


onn. 

Page-Storms Drop Forge Co., 
pringfield, Mass. 

as, man & Gordon Co., V 
ass. 


Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth- 


lehem, Pa. 


Wyman +. Gordon Co., Worcester, 


Forgings, Machine 


Dyson & Sons, Jos., Cleveland, O. 


Forgings, Steel 
Baldwin Steel Co., New York. 


Bethlehem Steel Co., So. Beth- 


lehem, Pa. 


Copeuss Forgings Co., Oakmont, 
co & Co., Edwin R., Chicago, | 
Ill. 


*| Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 


Mass. 
Foundry Furnishings 
Adams Co., Dubuque, Iowa. 


Goldschmidt Thermit Co., New 


York. 
Ingersoll-Rand Co., New York. 
Obermayer Co., 8., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 


Sturtevant Co., B. F., Hyde Park, 


Mass. 


Fuael Economizers 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 


York. 

Chicago Flexible Shaft Co., Chi- 
cago, i. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. I 


Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Furnaces, Gas 


ee Gas Furnace Co., New 


ork. 
Chicago Flexible Shaft Co., Chi- 
cago, 
Nash Company, Geo., New York. 
Obermayer Co., 8S. Cincinnati, O. 
Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 
American Gas Furnace Co., New 
or 


Nash Compan , Geo., New York. 
Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Farniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


| Gages, Recording 
| Bristol Co., Waterbury, Conn. 


Gages, Standard 
Athol Machine Co., Athol, Mass. 


| Brown & Sharpe Mfg. Co., Provi- 


dence 


| Henry & w arr Mfg. Co., Hart- 


Con 
Morse Twist” Drill & Mach. Co., 
New Bedford, Mass. 


Pratt & Whitney Co., Hartford, 


Conn. 





R. H., New Haven, 





Worcester, | 








Gages, Standard—Continued. 


Rogers ae Jno. M., Gloucester, 


City, 
Slocomb Co., J. T., Prov., R. I. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J., Bast Boston, 

ass. 


Gages, Steam 


| Crosby Steam Gage & Valve Co., | 


Boston, Mass. 


Williams Valve Co., D. T., Cin- 


cinnati, Ohio. 
Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

Becker-Brainard Milling Machine 
o., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Il. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Newton Machine Tool Works, 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Pratt & Whitney Co., Hartford, 


Conn. 
rape Tool & Supply Co., New 
York 


ork. 

= Co., Dwight, ‘Hart- 
or 

oes 2 & Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach. Too! Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 


Conn. 

Whiton Machine Co., D. E., New 
London, Conn. 

Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. —_— 


Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 
Boston Gear Works, Norfolk 


ee Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Caldwell & * fe Co., H. W., Chi- 


cago, Ill. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, 1 

Davis, Rodney, Philadelphia, Pa. 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co.,”° Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 

Hardinge Bros., Chicago, Ill. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

a Machine Co., Providence, 


lea Equipment Co., New York. 

New Process Rawhide Co.., Syra- 
cuse, N. ‘ 

Nuttall Co., R. D., Pittsburg, Pa 

Patterson. Gottfried & Hunter. 
Ltd.. New York. 

Philadelphia Gear Works, Phila- 
delphia. Pa. 

Sawyer Gear Wks. Cleveland. 0. 

Spacke Mach. Co., F. W., Indian- 
apolis. Ind. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Van Dorn & Dutton, Cleveland O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 
Conn. 


Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, Ill. 








| Heald Mach. Co., 


| Ingersoll 





| Gears, Molded— Continued. 


| Farrel Fdry. & Mach. Co., Ar 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Greenwald Co., I. & E., Cin., ¢ 

Philadelphia Gear Works, Phils 


| delphia, Pa. 


ae ‘ns ay Mfg. Co. McKees 


Gears, Rawhide 


Boston , Works, Norfo 
Downs, 


Ma 
| Chicago tad Hide Mfg. Co., Ch 
| Fawcus Mach. Co., Pittsburg, Pa 
| Gould & Eberhardt, Newark, N. 


cago, ; 
Earle Gear Mach. Co., Phila., Pa 


| Grant Gear Works, Boston, Mase 
a h & Scott Co., Cleve 
la 

= W Process Rawhide Co., Syra 


Nuttall Co., R. D., estesure, © 
Philadelphia Gear Works, shila 
delphia, P: 


‘a. 
| Sawyer Gear Works, Cleveland, O 


Gears, Worm 
Albro-Clem Elevator Co., Phila 


delphia, Pa. 
Boston Gear Works, Norfolk 


Downs, Mass. 


| Eberhardt Bros. Mach. Co., New 


ark, 
Fawcus Mach. Co., Fmt * 
Gould & Eberhardt, Newark, N _S- 
Nuttall Co., R. D Pittsburg, P 
Philadelphia Gear Works, Sila. 
delphia, Pa. 
Taylor-Wilson Mfg. Co., McKees 
ocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 


Generating Sets 


Burke Electric Co., Erie, Pa. 
as a Wheeler Co., Ampere, 


N. J. 
General Electric Co., New York. 
a Elec. Mfg. Co., Madison, 


Ridgway Begeme & Engine Co., 
ay, Pa. 
geregne Riectric, Co.» New York. 
a Co., , Hyde Park, 


Ma 
Trivmph Elec. Co., Cincinnati, O. 


Generators, Gas 
American Gas Furnace Co., New 
York 


Gibs 
Standard Gauge Steel Co., Beaver 
Falls, Pa 


Graphite 

utpee Crucible Co., Jos., Jersey 
City, 

Obermayer Co., S., Cincinnati, O. 

Grinders, Automatic Knife 

Bridgeport Safety Emery Wheel 

Bridgeport, Conn. 

Safety ef Wheel Co., Spring- 

field, Ohi 


Grinders, Center 

Cincinnati Electrical Tool Co., 
Cincinnati, 

Coates Clipper “Mfg. Co., Worces- 


ter, Mass. 
Worcester, 


Mass. 


| Hisey-Wolf Mach. Co., Cin., O. 
| Mueller Machine Tool Co-, Cin- 


cinnati, Ohio. 
Niles-Bement Pond Co., New York. 


| U. 8. Electrical Tool Co., Cin., O. 
| Grinders, Cock 


| Windsor Mach. Co., Windsor, Vt. 
Grinders, Cutter 
Bath Grinder Co., Fitchburg, 


Mass. 

Becker Brainard -Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

as a Wheeler Co., Ampere, 
N 

Garvin Machine Co.. New a 

Gould & Eberhardt, Newark, N. 

Greenfield Mach. Co., Canela, 


Mass. 
Heald Machine Co., Worcester, 
Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Milling Mach. Co. 
Rockford, III. 
Niles-Bement-Pond Co., New York. 


| Norton Grinding Co., Worcester, 


Mass. 








orf 
, Ct 


no ee 
r, Pa 
N.] 
Mass 
Cleve 
Syra 


rp Pa 
Phila 


nd, O 


*hila 
rfolk 
New 
, Pa 
N. J 
, Pa 
*hila 
Kees 


d, 0 


be 
pere, 


i ork 
ison, 


Co., 


‘ork. 
ark, 


l, O. 


New 
aver 


rsey 


eo 
ife 
heel 


Co., 
ces- 


iter, 


Cin 


ork. 
, O 


rg, 
ich. 








August 20, 1907 


AMERICAN MACHINIST 


bt 
io *) 
wn 


Graphic and Other Aids in Designing 


The Use of Drawings and Samples of Various Machine Parts to Aid 
Draftsmen in Determining Sizes, Etc., of Component Parts of Machines 





BY LUTHER D. BURLINGAME* 


(here are many simple devices that 
e a direct help to the judgment in 
rafting-room work and, while those 
re described are more particularly for 
use of persons of limited experience 

10 are not fully familiar with reading 
rawings, there are times when the most 
xperienced can get help from their use 
For example, when selecting a_ spiral 
pring for a given purpose, there is usual- 
a vague idea as to the amount of pres 
ire that can be obtained from a given 
liameter of wire, diameter of coil and 
her variable conditions, resulting in a 
guess wide of the mark when trying to 


cal plugs from about ¥% inch in diameter 
up to 3 inches in diameter, or larger if the 
requirements warrant, varying by 1/16 
inch between the smaller sizes and by 1/8 
inch between the larger Sizes smaller 
than % inch are better made of steel rods 
and wire, and nickel-plated so that they 
can be handled without rusting These 
plugs are useful as an aid to the judg 
ment in determining sizes In ordinary 
machine and tool designing a better idea 
can usually be had of what is required 
by seeing and feeling the actual size in 
bulk than by calculation Differences of 


ien those outside of 


opinion, especially w 


proper hights for levers or other operat- 
ing parts; in fact, for any purpose where 
hights are to be determined 
Another aid to the draftsman is to have 
set of the standard wrenche located in 


a rack at some convenient point in the 


draiting room, tl giving an opportunity 


take a wrench in the hand and test the 
pressure obtained with a given length of 
hat dle, so that the propel selection may be 
made, limiting the wrench to just what 1s 
required for the adjustment of delicate 
parts Furthermore, it is convenient at 
times to lay the wrench on the drawing 


and, by swinging the handle, see if in a 


























FIG. I SAMPLES OF SPIRAL SPRINGS 


termine beforehand what proportions to 
se 
In the drafting department of the 
rown & Sharpe Manufacturing Company 
board to which are wired sample spiral 
rings selected from the large number 
sizes kept in stock is hung in a con 
nient place [hese are so mounted that 
draftsman can apply pressure to any 
ple on the board by the thumb and 
ger, or by other means, and at once get 
fair conception of which spring is best 
ited to a particular use Chese springs 
part of a comprehensive system of 
ck parts such as screws, studs, knobs, 
ts, washers, etc., for general use on ma 
ines and tools built by this company 
Another aid to the judgment is to have 


reference a set of hardwood cylindri 


*Chief draftsman, the Brown & Sharp 


fanufacturing Company 


the drafting force are parties to the dis 
cussion, can often be quickly settled by 
reference to such plugs When there is 
a question as to how much of a shoulder 
should be, provided to give sufficient sur 


face for a given end thrust, the putting 


; 


f two plugs together, end to end, shows 


it a glance how much there will be and 


aids the judgment in determining whether 
is ample 
\ strip of wood graduated 1 ipout It 


et from the floor and attached to a co 


umn or to the wall in the drafting roon 


+} 


has other uses be sides measuring t sec 
ho is the tallest draftsman, or how muc] 
the errand boy has grown in a year Such 


scale can be used to determine the most 


nvenient hight for the table carrying the 


work on a given machine, to see at what 
hight the spindle should be from the floor 


be most satisfactory or to determine 


FIG 


2 SAMPLES OF ROUND SIZES 


close place it can swing far enough t 
make the adjustment The jaws of the 
] 


wrenches are usually made at an angle of 


15 degrees with the handle, thus making 


it possible, when adjusting a hexagonal 
head or nut, to adjust it even when only 
one-twelfth ot turn can be made at a 
time. This 1 omplished by reversing 


the wrench after each movement 

A set of standard handles gives oppor 
tunity to see how each size looks and 
feels in the hand as a guide for suitable 
\ set of ball cranks, so pro 


balance, 


selection 


portioned that the two ends will 


shows the sizes carried in stock ready for 
ust There is a drawing of the handles, 
full size, half size and quarter size, 
with centers f the radi located to 
aid the draftsmar n laying them 
wut. correctly and quickly on _ his 

\ 4 t iT t ese scales There 








also a set of templets which can be laid 
on the paper and marked around, saving 
time both in penciling and inking Be 
re is a set of negative templets 
1 use in the pattern shop Chis is a 
guide to the patternmaker when making 
patterns tor levers or other parts having 
ormers and formed tools of 
shapes are kept on hand to uss 
lathes and screw machines for produ 
g the required sizes of handle, thus in 
uring uniformity throughout the works 

Standards for nurls have been adopted 
by the Brown & Sharpe 


Company rot the 


Manufacturing 
varied requirements 
lo indicate to the eye and to the hand 
how the different grades of diamond nurls 


look and teel, Sampies in the torn ot 


1 


| having each 


paper weights are in_ use, 
grade of nurl rolled on a diameter pro 
portioned to the degree of coarseness 
suited to actual usé 

Che use of a large blackboard to show 
machines full size has often been recom 
mended as a means of getting a correct 


impression of the size (massiveness) of 
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WRENCHES AND CHAINS 


a machine and to determine the conver 
ience of position for operating hand 
wheels, levers, etc. An argument for us 
ing this method is that those of the off 
cials who want to have a general idea of 
a new machine to be built before the work 
proceeds can get a much better concep 
tion by seeing it outlined full size on 

blackboard in heavy chalk lines than by 
seeing small-size layouts and disconnected 
While this advantage probably 
exists to some extent, I think that ever 


details. 


such a drawing is misleading, as it does 
not give a proper idea of depth or mass 
and thus falls far short of producing in 
the mind a real conception of the propor 
tions of the finished machine. I never knew 
experienced draftsmen who believed that 
they received much help from such black 
board sketches The experienced m« 
chanical draftsman has his judgment and 
sense of proportion so developed that he 
seldom needs auxiliary aid, even when 
laying out work on a reduced scale 


An instance of the help received by th« 


ise of graphic methods is shown in the 
use of a system for indexing photographic 
negatives The index card is large and 
includes not only information § usually 
written on such a card but also a blue 
print from the negative, showing to the 
eye instantly what each particular nega 
tive number stands for. Where there ar 
a number of views of a machine, this is 
direct aid in getting the one wanted. 
Some of the helps here described ar 
as has been suggested, more for the be 
ginner than for the experienced drafts 
man They aid, however, to develop 
judgment and are factors in making an 
apprenticeship system in a drafting room 
a success. I have often heard managers 
and chief draftsmen say that they have 
found inexperienced help in the drafting 
room more trouble than it is worth, and 
for that reason they do not employ such 
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Method of Piecing out Work 
Through Department Fore- 


men 








1 


uch a feeling prevails, there is little sys 
tem, or organized effort to make past ex 
perience available; that in such places 
there is no attempt to so train young men 
by furnishing aids to the development of 
their judgment as to make efficient work 
rs out of inexpe rienced help . 
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modification of the Halsey system—the 


modification providing that I was to re- 


ceive a decreasing percentage of the 
saving instead of a fixed percentage. 
I will endeavor to show why this 


scheme is a superior method when piecing 
out work through a foreman having a 
chance of gaining considerable extra re- 
muneration from the fact of his being 
able to govern to a considerable extent 
the means of manufacture, and having a 
large number of men, each possibly yield- 
ing him a slight revenue. Bear in mind, 
however, that for my men I believe in the 
fixed percentage of profits and no change 
in the outside original price unless means 
of manufacture are altered. 

I was aware of the fact that if the fore- 
men guaranteed a_ fixed outside 
price, and also a fixed percentage of the 
profits earned, that the company would 
de in this predicament: 

The present selling price of an article 
due to methods of manufacture might be 
such as to yield a fair revenue if made at 
a labor cost of $100; our only competitor 
might also be in about the same condition. 
Now, supposing I am offered $90 as a 
fixed figure for producing this work in 
the future, and say 33% per cent. of the 
saving I effect is given to me. Should 1 
eventually reduce the cost to $50, due to 
my improving methods of manufacture, 
the company will not only feel | am get- 
ting too much, but as soon as our com- 


were 


petitor also improves the system under 
which he is manufacturing the article he 
may be able to undersell us providing he 
is not giving a percentage to the foreman. 
On the other hand, his foreman will not 
be so effectively assisting him, owing to 
the lack of any inducements, but still may 
possibly be able to make his labor cost 
lower than our labor cost, plus foreman’s 
profits. 

Under the method which I advocate the 
foreman’s profits are increased by every 
dollar of decreased cost, but not so rapidly 
as under the fixed percentage scheme 

His profits are in fact 
labor but instead of 
ing a close relation to the 
mated figure bear a 
tion to the actual cost, and the foreman’s 
hard work obviously is on the average 
closely dependent upon the total actual 
wages of the men rather than the total 
costs. 

When the general scheme of manufac- 
ture is changed, due to efforts outside of 
the foreman’s control—such as introduc- 
tion of new machines, etc., I believe it just 
to make a new outside figure to the fore- 
man, but to absolutely never change the 
outside figure when the gain is due to the 
foreman, as I believe the decreasing per- 
centage of saving scheme should be so 
carefully plotted out as to yield him only 
what is fully and permanently satisfactory 
to the company. The following table 


increased as 


goes down, bear 
esti- 


rela- 


fixed 


cost closer 


shows exactly what I requested and re- 
ceived : 
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A = Saving in labor on each $1.00. 
B = Percentage of above saving given 
foreman. 
C = Net gain to foreman on each $1.00 
of labor. 
A B Cc 
$.01 75% .0075 
02 73 .0140 
03 70 021 
05 65 032 
0d 55 044 
10 48 .048 
12 41 0492 
15 30 054 
20 28 .056 
25 24 .00 
30 22 .066 
35 19 .007 
.40 17 .068 
50 14 .070 
I-xample a 
\llowed. .$200.00 for a job. 
Cost 160.00 in labor. 
\pparent 
saving...... $40.00 = 345, Or 0.20 on 


each $1.00 

Reading table at .20 indicates 28% of 
profit to go to foreman; 28% of $40.00 = 
$11.20; total cost to company in labor and 
160 + 11.20 = $171.20. 
yields more than is 
reduced 


foreman’s profit 
In case column C 
-onsidered necessary it may be 
by dividing the percentage column B by a 
constant and still yield to the 
foreman an increasing amount for each 
$1 saved. Column B should be carefully 
decided upon with thought given to the 
total wage controlled by the foreman. 
Probably a modification of these figures 
might be considered advisable under con- 


number, 


ditions different from mine. 

It is, of course, possible to fix by this 
profit-sharing approximately the 
amount a foreman could re- 
ceive by taking into consideration the 
total he controls and estimate the 
greatest conceivable reduction in cost. 

The foreman realizes this, but if 
amount is sufficient to tempt him the com- 
may assured of the foreman’s 
most earnest efforts. 

In case the fixed percentage scheme is 
installed by the company the inevitable 
result will be a reduction from time to 
time in the outside or theoretical figure, 
and the great danger is that the foreman 
will undoubtedly feel that for his great- 
est efforts he is getting no more than if 
he had done less owing to the difficulty 
in the company deciding upon the proper 
cut. 

The decreasing percentage scheme 
amounts in effect to the fixed percentage 
scheme, with an automatic reduction in 
the outside figure in case of extraordinary 
results, which is exactly what the man- 
agers as a whole I believe think is cor- 
rect. 

The question may arise why do I not 
also advocate the decreasing percentage 
scheme to cover the workman's gain? My 


scheme 


maximum 


wage 


the 


pany rest 
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answer is that the difference in his day 
pay for producing work for example 30% 
under a figure, as compared to 10% would 
not be enough to induce him to make the 
extra effort. With a foreman drawing 
revenue from a large number of men the 
addition of each small amount gained in 
percentage results in quite a total in 
money, and money is the object apt to 
spur the foreman on. 

To my assistants who control sub-di- 
visions of work I make an original out- 
side figure somewhat in excess of the 
total, as covered by contracts made out 
to the men, and in case they have so 
supervised the work as to bring it out 
under their figure, they get a percentage 
of the saving made, the percentage be 
ing on a decreasing scale. 

In addition to what may be termed pro- 
ductive-labor cost, the manufacturer also 
has his shop expense or non-productive 
cost to consider when figuring up total 
costs. 
shop expense is 
figured up periodically, and an average 
rate for each productive labor hour com 
puted. 

I consider that in this event it is best 
for all concerned to weave the total shop 
into the contract or al 
lowed figure, and to have it understood 
that this represents f 


In many shops this 


cost foreman’s 
the total of 
productive and non-productive labor, and 
other shop expenses. 

The percentage given to the foreman in 
this event on savings affected should, of 
course, be lower than when computed on 
the actual labor cost. 


figure 





A New Refractory Material 





A new refractory material for use in 
pyrometer pipes, muffles, plates, 
crucibles, etc., is being introduced in this 
country by the Wilson-Maeulen Com- 
pany, 110 Liberty street, New York. This 
material, which is known as electroquartz, 
is composed of fused silica, a pure silica 
product of the electric furnace. It is 
stated to have all the properties of the 
quartz product made from rock crystal 
except transparency. The maker states 
the material possesses a low coefficient 
of expansion, thereby permitting it to un- 
dergo violent temperature changes with- 
out cracking. It will withstand a tem- 
perature up to 1400 degrees Centigrade 
(2552 degrees Fahrenheit), at which tem- 
perature it softens. The melting point is 
1600 degrees Centigrade. 


tubes, 





Lifting magnets are coming into in- 
creasing use in British iron works. Cast- 
ings weighing two to three tons are lifted 
by electro magnets. Much time is saved 
in comparison with the use of hooks, 
slings, and other devices, as the mere 
throwing of a_ switch energizes the 
magnet. 
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lloy Steels 


Showing the Effect of Temperature, Methods of Forging, Weld- 


ing and Annealing on the Production of 


High-grade 


Forgings 





B Y 


The alloyed steels, such as nickel, chro- 





mium, vanadium, silicon, tungsten, and 
several other alloys as well as different 
mmbinations of these, are coming into 
more general use every day for the parts 
of high-grade machinery which are sub 
jected to a high rate of wear, which have 
to support a great weight or which are 
subject to excessive strains, stresses and 
vibration. 

Many of the parts for which these al 
loyed steels are used are too intricate in 
form tc use the regular rolling-mill 
shapes and the alloyed steels have not, as 
yet, been cast successfully, except in a 
few instances. 


NICKEL-STEEL CASTINGS 

Nickel steel is being cast by one foun 
lry and manganese steel by another, but 
the latter, being too hard to machine by 
the ordinary methods, is produced only 

castings and is not forgeable. Its uses 
re therefore limited and it does not come 
within the scope of this article, except 
that manganese, in small percentages, is 

component of nearly all the alloyed 
steels. 
For these parts which cannot be pr 
luced from the rolling-mill shapes, or 
made in castings, forging is resorted to 
nd there are several different ways of 
turning out these forgings: by hand, un 
ler a steam hammer, in a hydraulic press, 
1 in a drop-forging press. The cost of 
these different methods of production de 
pends largely on the number of pieces re 
quired of the same shape, but the size of 
the piece to be forged as well as the com 
ponents of the steel have an influence on 
which is the best as well as the cheapest 
method to use 


HAND ForGinG 

When small pieces and but few of a 
kind are wanted, the hand forging is un 
doubtedly the cheapest; but for large 
pieces, or where a large quantity is want 
ed, hand forging is the most expensive wa\ 
f producing them and the strength is not 
apt to be as great as by any of the other 
methods.) With a blacksmith shop prop 
erly equipped, a skilled smith can make 
forgings that are stronger than a rolled 
bar from the same ingot. To do this it 
must be hammered between the proper 
temperatures, which vary with different 
alloys of steel. 


ForGING NICKEL-CHROME STEEL 


A nickel-chrome steel must be kept at 
2200 degrees, Fahr., which is a bright yel 
low color, all through the forging opera 





Se . r L 


tions, while some of the carbon steels, par 
ticularly those that are high in carbon, 





cannot be heated to a temperature over 
1800 degrees. Fahr., without burning the 
metal and when once burned cannot b 
returned to its former state without re 
melting. The higher the carbon content 
the more danger there is of burning and a 
steel with 1 per cent. of carbon is very dif 
ficult to forge at all owing to the extreme 


1 


ly low temperature at which it must be 


worked. The smith must also regulate the 
weight and effect of the blows so that it 
will be finished just as it reaches a blu 
heat. This will prevent the formation of 


large crystals, give the piece a_ dense, 
homogeneous grain with the atoms hold 
ing together by a high cohesive force and 


esult in the steel having an ncreased 


strength 


Wetps Do No \VEI : ' (CEN 
many of the mor tricate shapes 
it are hand forged, resource s had t 
welding and if the verage smith wet 
ld that he could not make verfect weld 
would feel greatly insulted. But from 
large number of so called perfect welds 
that were examined very few showed 
strength equal to 50 per cent f the 
welded section. With the alloy steels it 
difficult te get a weld that will eve 
w that percentage as nickel, chromium 
iadium, tungster ] n an m 
er lloy d emselve 
lding pt Ss 
He ENE) r WeELDs 
Carbon, however, 1s the principal enemy 


f welds and with this as low as 0.15 per 


ent. it must be handled with great care 
it the welding heat, while with 0.20 of 


carbon the steel is very unreliable and 
with 0.50 per cent of carbon the steel is 
liable to be burnt at a temperature well 
below the welding heat 

[hus to make hand forgings where 
welds are necessary the pieces must be 
from 2 to 3 times the size of that neces 
sary for the required strength and with 
some of the alloyed steels even this will 
not suffice 


T 


ELECTRIC AND ACETYLENE WELDS 


Where electric or acetylene blowpip 
welding is resorted to these bad features 
are overcome to a great extent and 
stronger welds are secured, as these meth 
ods melt the metal, allowing it to run to 
gether and then solidify, thus making a 
more perfect joint 

The steel which is the best adapted for 


A 





K 2 








forging under the hammer has about the 
Carbon. o I5 per 
cent.; silicon, 0.20 per cent.; manganese, 


following composition 


0.52 per cent.; phosphorus, 0.06 per cent. ; 
sulphur, 0.04 per cent 

[his steel in the annealed state will 
show the following physical characteric 
tics: Tensile strength, 55,000 pounds per 
square inch; elastic limit, 30,000 pounds 
per square inch; elongation in 8 inches, 
29 per cent.; reduction of area, 60 per 
cent. 

When fractured it will show a_ silky 
fiber 

UsinG HIGHER-GRADE STEEI 

But for many purposes a steel of much 
eater strength than this must be hand 
forged and then it becomes necessary for 
e smith to understand the nature of its 
mponent parts sé he can torg it suc 
cessfully, as many of the high-grade alloy 
steels can b rendered no etter ofr 
than the ordinary carbon steels 


strong 


by over or under heating and poor work 


inship 
In many cases we Ids are ibsolutely nec 
essary to produce the require hapes and 
teel f the f wing mposition 
s the best titable for welding Car 
bon, 0.080 per cent.; silicon, 0.035 per 
ent.; manganese, 0.110 pet ent. : phos 
phorus, 0.012 per cent.; sulphur, 0.007 per 
cent 
In the annealed state it should show 


the following physical characteristics 


Tensile strength, 48,000 
Square inch; elastic limit, 25,000 pounds 


pounds per 


per square inch; elongation in 2 nches, 


27 per cent.,; reduction f area, 69 per 
cent 
NICKEL-STEEL CASTIN‘ 
For such work, however, a nickel steel 


casting, that is much cheaper than forg 
foundry 


n 


ings, is being produced by on 
that shows the following physical charac 
teristics: Tensile strength, 78,000 pounds 
per square inch; elastic limit, 50,000 pounds 
per square inch; elorigation in 2 inches, 


25 per cent.; reduction of area, 42 per 
cent 
Direct steel castings are being turned 
it by several foundries that show the fol- 
lowing physical characteristics Pensile 


strength, 70,000 pounds per square inch; 


elastic limit, 35,000 p uunds per square 


inch; elongation in two inches, 25 per 
cent.; reduction of area, 40 per cent 
ForGinc Street CASTINGS 
[hese steel castings can be forged, 


welded, bent cold, tempered, and in fact 








2900 
worked about the Same as rolled steel 
[he nickel-steel castings can also be case- 
hardened, and are successfully used in 
place of forgings 

lor pieces of considerable size’ and bulk 


1 " 


the steam hammer is substituted for the 


hand-forging process. In this method of 
torging the hammer should be of a size to 
the size of the work The hammer- 
in must exercise a good deal of skill 
ind judgment as t power and speed 
f the blows delivered to the piece, as a 
too powerful blow will crush ind in the 
“aS f a high percentag tf nickel, 
ssures and cracks I liable to develop 
which it will be difficult to get out, 
d which may show in the finished 
oduct 
MAINTAIN ForGING TEMPERATURE 
Chis is especially true if the piece is al- 
lowed to fall below the forging t mpera- 
ure, or if the blows are not distributed 
evenly If the blows are from a light 
triphammer, delivered at high speed, only 
the surface of the metal will be bruised 


and the core not affected, thus causing the 


core to be coarse-grained without the 
proper adhesion to insure the necessary 
strength. 

\ heavy hammer descending on the 
work at a slow speed will penetrate the 


mass to the center and allow the particl 


f metal to flow to their 


proper position 
and insure a fine grain of even textur 
ind be uniform throughout its entire 
size 


ForGinG LArGE PIEceEs 
the 
ing temperature is 
hand 


The keeping of heat to a good forg- 


more difficult than in 
the forgings owing chiefly to the 
difference in the size of the piece forged, 


as the hand-forged piece is usually sma 
ind 
reheat it the minute the temperature falls 
the best heat. But the 
hammer-forged piece is many times large 


enough for the smith to put in the 


re 


below forging 
enough to be handled with a crane, and is 


therefore liable to be kept under the ham 


mer as long as a blow will have any effect 
on it 

This results in a very uneven structure 
as when the metal is hot the blows will 
penetrate to the center, and as it cools 
they have less and less penetration until 


only the skin is affected, and the annealing, 
resorted to afterward, 


back to tl 


he proper homogeneity, 


which is cannot 


bring it 


as some parts will have a denser grain 
than others and therefore be stronger 
WueEn Ir Pays to Use Dies 
When enough pieces, of one shape, ar 
wanted to wear out a set of dies, the 


cheapest and best way of producing these 
in the high-grade alloy steels, is by the 
drop-forging process. They can then be 
made in one piece without welds, except 
in pieces which are times 


many longer 


these 


and 
are so difficult to keep at the proper tem 


than a section through them 
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perature that they are usually forged in 


two or more pieces and then electricaiiy 


welded together 
A good illustration of this is the front 


axle of an automobile, which is usually 


forged in I-beam section, 4 inches from 


the top to the bottom of the I, 


2% inches 


cross the flange, with the web 4 of an 
inch thick, and a length of from 48 to 54 
inches These are generally forged in 


two halves and electrically welded in the 


nter, but a few of them are forged in 
one piece, although the first cost of the 
dies and the liability of their breaking, 


owing to the axle cooling before the forg 


r operation is completed, has made this 


method very expensive 
Dror ForGING oR SQUEEZING 
In the drop-forging process two meth- 


ods are employed, one being the ordinary 
ging process, which hammers the 
the the 


into 


drop-fo1 


metal into shape, and other is 


hydraulic press, which squeezes it 
With both of 


are necessary, and these 


shape these methods dies 


ire usually made 


of a 60-point carbon steel and in two 


halves, an upper and a lower one, they 


being generally parted on the center line; 
but the shape of the piece controls the 
location of the parting line 

The dies are always given from 6 to 7 


degrees draft, so the forging will fall out 


1 
} 


easily, and they are left open on the part 


ing line from % to % of an inch, accord 
ing to the amount of metal in the forging 
The amount of stock :s always greater 
that the i 
completely fill the die, and the sur 


than in finished forging, so it 


will 
plus is squeezed out at the opening on the 
line. This fin is afterward 


parting 


trimmed off 


SETTING THE DIEs 


One of the first and 


points in die forging is the setting of the 


most important 


dies, as the upper half, which is fastened 


to the ram, and the lower half, which js 
to the block, 


line produce a 


fastened anvil must come 


exactly in to perfect 
forging 

The lower half of the die should have a 
current of air blowing in it that is strong 
enough to remove all of the scale which 
works off the piece being forged, and this 
should be regulated or it will not cool the 
hot metai being forged. Steel-wire brushes 
can be used for this purpose, but the air 


is quicker, and if well adjusted is more 


positive. The upper half of the die should 
be kept well oiled so the scale will not 
stick to that. This can be done by rub 
bing a swab, well soaked in oil, through 
the die every time it is raised off the 
work 


ACCURATE ForGING 


With the dies properly set and the press 


adjusted so the two dies will come to- 


gether on the parting line, the work can be 
turned out to one thirty-second of an inch 
of the 


finished size, thus making much 
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less machine work than by the ha 
forging process, and when grinding is 
used the work 


brought one-hundredth 


in can 


to 


be finishing, 
within one 
inch 

After forging the 
placed in a pickling bath, of a diluted 
lution of sulphuric acid, to dissolve 
le, after 


a sand blast, if a 


an 


pieces should 


which they cal 
still b 


oxide or sca 
submitted to 

surface is desired 
The cost of drop forgings depends 
the number needed and the number t 
can be turned out at one setting of 
. on 


' rN 
dies, as well as on the quality 


steel used 


ForGING AND WeLpInG ALLoy STEEI 

By the die-forging and electric weld 
methods the highest grades of alloy 
steel can be. turned into forgings suce: 
fully and their strengths and elongat 
retained, but this is almost impossible 
the hand or hammer forging methods, « 
pecially if welds are. made necessary 
the shape of the piece. One of the all 


steels that is being manufactured into di 
forgings has the following chemical com 
position: Chromium, 1.50 per cent 
nickel 3.50 


cent 


per cent carbon, 0.25 p 


silicon, 0.25 per cent.; manganes 
0.40 per cent.; phosphorus, 0.025 per cent 
sulphur, 0.03 per cent 


In the annealed state this shows the f 


lowing physical characteristics: Tenst! 
strength, 120,000 pounds per square inch 
elastic limit, 105,000 pounds per squar 


inch: elongation in 2 inches, 20 per cent 
58 per cent 


1 


heat treated, 


reduction of area, 
When properly that 
quenched in oil and drawn, these char 


teristics hecame: Tensile strength, 202,00 


pounds per square inch; elastic limit, 180, 
000 pounds per square inch; elongation i: 
area, 


2 inches, 12 per cent.; reduction of 


34 per cent 


Derects Due to Drop HAMMER 
The inferior quality of many die for 
ings is undoubtedly due to the drop-ham 


mer process, as this has a tendency to pr 


duce only a bruising effect owing to th 


top die descending at a high speed and de 
livering a light bl 
tration. The hydraulic press, 
f a far superior 
slowly th 
f the die, thus al 


yw which has no pene 
on the other 
hand, produces forgings 
quality because it squeezes 
metal into the shape 
lowing it more time to flow into place and 
assume its new shape and therefore mak 
ing it more uniform in quality with 
great deal lower degree of internal strains 
To remove the internal strains caused by 
matte 


working the metal all forgings, no 
how they are made, should be annealed 
before using, as the shocks to which th 
forging may be 

trate at the point 
strains strongest, 
break at that point. The results are ver 
similar to the machinist notching a bar 


order to break it 


submitted will concea- 


where these internal 


are the causing it 
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HEATING Too SUDDENLY 
Many poor forgings ar¢ 
metal to 


the 


by raising the temperature of 


suddenly 


place in the heating of all steels, and of 
the alloy steels in particular which ar 

ible to cause fissures in the core of the 
metal, and these may not show in the fin 


ished product as they do 


skin or outer 


rt always break 


through the shell of tl 


forging Thus by heating suddenly 
iter shell becomes red before the coi 
is had an opportunity to absorb any he 
nd the outer shell expands, causing great 
1ins on the core f the piece 
In the case of a high percentag: I 
‘kel these fissures become more pr! 
suunced than with the other alloys 
WHEN SreEets Lose Dvuctitity 
\t a temperature of about 600 degree 
uhrenheit or a bright blue, most steels 


se their ductility 


sist strains imposed upon them by th 


lifferential expansion of an _ unevenly 


ited metal. Therefore the rise in tem 


from the normal to 600 degrees, 


hould be a gradual one, but after this 


may be brought up to the forging 
juickly is is desired 
; mineral hardness 


Chromium produces 


is alloy are 


would requir 


he melting point is 2500 


renheit, and it cannot reach this temper 
ure With this steel it is best to mak 
dies with shorter steps between t! 
fferent pairs than for the ordinary car 
steels 


EASIER TO ForGE NICKEI 


Steels containing nickel are more easily 


irged, but these must be handled care 
fully owing to its tendency to produce 
ssures 

[he vanadium steels are more easily 


due 


the heat gradu 
| 


these, and if 


either of 
re is taken to incre 


than 


rged 
ise 
1! ~ + 
illy at nrst 


that is, this steel shoul 


plunged into the heat all at once—no 


ible will be experienced afterward 


EFFecT OF SILICON 


Silicon in small does not 


trect 


perce ntages 


the forgeability of steel, but w 


Reem i » de . — ot en 
large amount it gives steel a fibrous grain 
ind is therefore used principally for 
springs. But in the last few vears this 


1as been forged into gear blanks to 
case the blanks 
forged 


Ils, and not cut from bars, in order t 


ute an In this 


hould be 


extent 


made in the form of 


The aluminum, tungsten, titanium, man 


ganese and other alloyed steels are not 
sed to any extent for forgi as those 


ngs, 
before mentioned show 
ind of 
igher in price 


superior qualities 


some the last named much 


are 


ilso turned out 
) 


Certain molecular changes take 
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Tin, Titanium and Cobalt Steels 


By Ropert 


GRIMSHAW 

Nowadays the term “ste is applies 
not only to the various mixtures and 
compounds of carb Wi 1 t 
many alloys of ditter¢ metaiS W 
1 the presence oT <« \ 
ditions of mix e or « i Son 
f thes« \W l 
seives to be in g I K 

id valuable of t S | “ é 
the general name of 
gists are consta \ Q t 
be 

It might iV 5 
t I oOo! 1 stk 
theless they exist, at least m the exp 
mental laborator of the steel-n I 
turer; and some of the most interesting 
researches therewith | be mad 
Mons. Léon Guillet, 1 ecti vitl 
a series on other alloys of iror In 
paper re id befor t French ~ociete 


des Ingénieurs Civils, M dis 
cusses the properti f the tin, titaniun 
and cobalt alloys with iron, as revealed 
by the microscope after etching cross s 


tions of the various specimet 


cent 


Up to 5 per 
Mons. Guillet, the constitution of 


loy is the same as in th e of ordinary 
carbo steels Commencn with 5 
per cent., the etching shows about tl 
pearlite white spots simi to those 1 id 
in certain silicium st With Io p 
cent. of tin, the whi spots n 
prominent, but there is no trace of grapl 
ite All the carbor n the stat 
iron carbide 

In the beginning, the tin enters into s 
lution in the iron; and when saturation 
ensues, separates in the form of a definite 


compound; the carbon always remaining 
as iron carbide, at least up to 10 per 
cent. of tin 

The tin steels cannot be rolled, if there 
be more than I per t. of tin pr 
ent; they are extremely hard and brittl 


Annealing has the same effect upon thes« 


as upon the ordinar there 1s in 


case carbon 


precipitation § ¢ 
state of graphite 
martensite only 
beforehand; it seems tha 
nide solution of iron doe 
carbon 


TITANIUM STE! 


Guillet studied titanium steels up to an 


cent t titanium some 


little 


loy with 9 
of these 


per 

specimens contained 
the 
cent The 
that the 
in the iron 


but 


carbon. others up t ibout 0.70 


per 


seemed to show 


microscope 


titanium entered int solution 


Mechanical tests showed no sensible 


the qu lity of the steel; 


improvement in 
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centage of carbon, the tensile strength 
was higher than for ordinary steels; it 
would seem that the ferrite of thes 
ys was harder than that of ordinary 
steels is throug ill the titanium was 
. d ther , | — «} ys 
‘ sul S thee tent 
\1 , rn ; ‘ 
' then 
i x S « i 
<a 
y ( 1 ] 
ic ar 
' ' t stee 
I { i t 
| lustrial 
( BA STE! 
{a t has 1 ( gati p to a 
balt p ntage of 60 lt pecimens 
being pe d ( ] ikmg no 
lifferet : the iron-carhe 7 combina 
tion mechanical properties are but 
itt dified, only the breaking strength 
t ‘ ti cross slowly, while 
e ¢ vati the eduction in cross 
ect ly lified The « 
COM POSITION MECHANICAL PROPERTIES 
oo & 
4 ¢ 
7 t S s* as : 
ae' 2 ais 
<q r. e 
122 4? 4 3 4 00 68.4 9 
0.137 l ’ is 1 19.4 ‘ 1 2 101 
0 139 4 46 17 os.4 yt) 90 
0. TH ) 04.1 49 § 19.0 ; 207 
0.611 57 “4 58.8 10.5 47 ; 212 
) 635 4 f R08 s ” 4 4 Nn 
¢ 8 71 117 62 8.5 “1.7 148 
*N Original cross section 
DI (ross section tte rupture 
balt steels | no industrial interest and 
do not present any of the qualities of the 
nickel steels 
In general, Guillet’s researches go to 


show that the tin, titanium and cobalt in 


steels enter into solution in the iron, and 


that the carbon exists therein—at least in 


the range of the experiments made—in 


the shape of iron carbide The mechan 
ical properties of these steels do not seem 
to promise any industrial application 
thereof; they show very clearly the 


marked difference between tin, titanium 





nd silicium steels on the one hand, and 
ickel and cobalt steels on the other. 

( il-General R. J. Wynne, of Lon 
lon, reports that according to statist 
just published by Lloyd Register the 
merchant fleets of the globe now total 
9,438,000 tons Of this huge total no 
less than 33,969,000 tons represent steam 


7,001,000 tons OT IT 15 under 


the British flag. All the principal mari 
time countries have added to their mer 
‘hant navies except Spain. The increase 


in the case of France is nominal 
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The Design of Eccentric Pull 
and Push Rods 


M. Prevost MurpHy 





By H 

An extremely practical problem which 
confronts builders of many types of me- 
chanical devices is the design of eccentric 
pull or push rods. Such rods are, per 
haps, most extensively used in connection 
with the brake rigging of railway cars. 
Although it is ordinartly possible to lay 
out a system of levers in such a way that 
all rods are subjected to either tension, 
compression or flexure alone, there are 
many cases in which it is essential to us: 
rods bent in such a way that compound 
stresses are involved. For instance, it is 
often necessary to pass around some ob 
struction attached to a car, as a motor, 
reservoir or other device, which cannot 
The common 
forms of rods used for this purpose are 


have its location changed. 


shown in Figs. I and 6. 

in past years, when the weight of cars 
was less than 50 per cent. of what it is to- 
day, the design of these eccentric rods was 
a comparatively simple proposition, and in 
most cases amounted to nothing more than 
taking a rod that “looked strong enough” 





Fit I \ COMMON FORM OF ROD 


and bending -it into the desired shape 
Now, however, the problem can no longer 
be satisfactorily solved in this manner; 
for not only have the actual weights of 
the cars increased enormously in the last 
few years, but also it has been found prac 
tical and 


advantageous to increase the 


total braking power obtainable in cases 


of emergency from 70 per cent. or 8o 
per cent. to as 
of the total weight of the car In 
other words, the stresses encountered to 


car-brake 


much as 150 per cent 


day in rigging are, in many 
cases, four times as great as those dealt 
with a few years ago, and it has becom: 
requisite to establish some accurate and 
reliable method of designing eccentric rods 
which should obviously be figured with as 
great care as any other part of a leverag 
system. As the general principles are the 


same for all eccentric rods, no matter 
how complicated their shapes may be (as 
trom the following 


discussion), only the two 


will be readily seen 
most common 
+ _ ill I — ¢ » 
types will be analyzed here 

Consider a rod of the form shown in 
Fig. I and subject to the tensile forces P 
To find the necessary strength of any sec 
tion, as ab or ef, it is only essential to 


find the forces acting on it. Now it is a 


AMERICAN MACHINIST 
well-known fact that to balance a force 
acting on a body it is necessary to apply 
an equal and opposite force acting in the 
same line, as is shown in Fig. 2, or an 
equal and opposite force acting in another 
line plus a couple having a moment equal 
to that of the applied and resisting forces, 
but opposite to it, as is shown in Fig. 3. 
3y applying the principles thus illustrat 


P eile.” e 
> «< 

4 

Rane lisnoanel Moment of Couple 







FIG. 3 
DIAGRAMS OF BALANCED FORCES 


ed it is easy to find the stresses in any sec- 
tion of a rod like that shown in Fig. 1, 
for assume it to be cut in any section, as 
a b, and the force P still applied to its end, 
as shown in Fig. 4. It is evident that 
equilibrium may be preserved by apply- 
ing to the section ab the force P’-P-T, 
and the couple mn QQ equal and opposite 
to PP’ ce. 


must represent the resultant fiber stresses 


Consequently these forces 
acting at the section ab (before the rod 
was cut); for, if there were any addi 
tional force applied at ab, the equilibrium 
would be destroyed. That is, the section 

b is subject to a direct tension 7 and a 
bending moment whose value is given by 
the couple OQ O mn; consequently, the sec 
tion bd is subject to a combined tension, 
resulting from that due to T and that du 
to flexure, whereas ad is subject to a 
stress which is the difference between the 
compression due to flexure and the ten 
sion due to 7. It is evident from the above 
that the section of the rod from r to s, 
Fig. 1, will be constant, as the tension 7 
and the bending moment will be the same 
for all points between r and s. But for a 
point, as g, Fig. 1 or Fig. 5, that is one on 
the leg, the bending movement decreases 
as g recedes from r, also the leg is subject 
tc a shearing stress as well as tension and 
compression. 

To’ find the section of the rod at g, ex 





< P —_s mi 
h r 
\ ‘bss 
“* oe 
try ¥ 
a 
FIG. 4 
DIAGRAMS OF FORCES AT TWO POINTS OF THE 
ROD 


actly the same method is employed as in 
finding it at d. By referring to Fig. 5 it is 
seen that the force P 

P’ equal and opposite to P ind by a couple 
OQ Qm'n' equal and opposite to PP’ gh. 
Now P’ when resolved into its components 
parallel and particular to the leg gives S’ 
a shearing stress and 7 a direct tension 


is balanced at g by 


which may be combined with the stresses 
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of tension and compression due to flexure 
in exactly the same way as in the case of 
Fig. 4. The bending moment of the couple 
P P' gh is of course equal to P times the 
distance g h. 
To design a rod of the type shown 1 
Fig 6, let 
P = pull to be transmitted, 
G = reaction of guide or hanger, and 
R = resultant force acting on the rod. 
To balance R, the resultant stresses 
shown in Fig. 6 must act on any section 
hc. The force lines of course indicate 
the action of the right-hand portion of the 
rod on that to the left of the section. The 
resultant forces exerted by the left-hand 
portion on that to the right are of neces- 
sity equal and opposite to those indicated. 
lt is obvious that this case is exactly the 
same as the preceding ones; the section 
bc is subjected to a bending moment R’ x 
ad, a tension 7, and a shear S’, which may 
be readily found graphically as above, or 
by the principles of trigonometry 
In cases where any of the above rods are 
subject to external compression instead of 
tension, an exactly similar method of solu- 


tion may be employed; the forces P are 








R ve 
Ph - TW 
N ral A\Xis $ 
Hod 
sity 
bk 
d F1IG.- 
R=R=R rt 
b ~ 
Moment of ¢ ouple np Q — = 
Q Qn =R wad a 
FIG. 6. ANOTHER FORM OF R 
merely reversed and the necessary 


changes made in the diagrams 
To derive a simple formula for finding 
the correct cross-section of any eccentric 
rod, as for example, one of the above 
forms of rods, under tension, the follow- 
ing method may be employed: 
Let 
S = Safe tensile working stress per 
square inch; 


5S, = Tension per square inch due to 
flexure and 
S:= Direct tension per square inch 


(due to action of T). 
Consider a rectangular section of bar 
like that shown in Fig. 7, and let: 
M = Total moment in the 
section considered, and 


bending 


T = Total direct tension on whole 
section, as found from above 
sketches; then M:i=S: X 
6 d? > . 
r3 by the principles of 
flexure 
1S : ] S—S:4+S f 
an = , als > = Ji 02 — Sartre 
bd ” ' 7 . 
working stress per square inch, therefore 
§,:=S—5§;:=S whence, 
; bd 
bd? z\ 
M (s - (s sal 
1 6 b d } 








wen 


re 
of 
le 
he 
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T R 
i + a 
4 
G 
A ~~ 
TP 
> ao a 
" "“iw-c od re 

Total pull to be transmitted by rod—measured in pounds. 
Reaction of guides or hangers, if any be used. 
Total resultant tensile force acting on rod. 
Total direct tensile force due only to direct pull of A on section. 
Total shearing force on section. 
Total bending moment = & X ac, for any section ¢a/, (ac to be measured in inches 


Safe working tensile stress per square inch. 


Safe working shearing stress per square inch, 


Depth or width (¢/ ) of rod in inches ; measured perpendicular to neutral axis. 


Thickness of rod. 


The value of ¢, for any section considered, may be found by the following 


T+vV 2wxSx6x M+T? 


d 2xsxb 


For ordinary forms of rods no attention need be given to shear except at bolt holes 


sired, the following formula may be used for any section as ( ¢/ 


d lH 


DIAGRAM AND FORMULAS FOR THE DESIGN OF ECCENTRIC PULL AND PUSH 


e jyuation 


RODS 


but 
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[oe _ Sbd*—Td. 
6 = 6 


Sbhd?’ Td 6M, or 


iare and dividing by Sb 


completing th 


5 I ° 
(¢— 256 | 256 
(24 S6 W+ T?) 
taking the square root of both sides 
—- I 
256 256 
hence we get 
T+¥2uS6M+T? 
2S 


VW 24Sb6M+ 7%, 


d 
hat is by using the above formula for 


we may find the width of the rod in any 
thickness b is 
and M are 


in any given problem, as is shown 
is known for 


tion Che usually as- 


and 7 always easily 
ind 
Figs. 1 to 6; moreover, S 
used 

vr rods under external 
nstead of 


above 


material that is 
mi pre SSton 
rrmula similar to 


for 


tension, a f 


may determining 


maximum co? any section, 


npression in 


t such beams should also be investi 


ted for the resultant tension due to the 
ifference between the tension, caus d by 


and the direct compression. To 


a rod in this manner, a formu 
readily developed, by a method 
ilar to the above, to give the value ot 
vhen the safe tensile strength is consid 
| As this f of rod is 
nmon, no formula will be deduced here 
‘over it When any 

gers ral principle S 


ipplied to it 


rm not at all 


case does 


such 
- 
utlined above 


Angl ol 


40,000 lbs 

nd setion of bar at (ao where a < 10 
nd b »” 
the graphical resolution of forces, or 
the fact that 7 P 
nd W r 


40,0000 Xx .707! 


using S 20,000 lbs.. 
cosine 45” 
cosine 45 find 7 
28,284 and H - 
7071 28,284 


we 


10,000 
r section (ef), M 
400,000, therefore 


40,000 » 10 


28,284 + VY 24 X 20,000 * 2 
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Locating a Crane Trouble 


By S. J. Ket 
| a « { I he | 11 ~ 
s and a few older ones who have troublk 
with electric cranes, my experience ‘ 
repair foreman in a large manufacturing 


New York may be ot 


western 


(On one occasior 1 n put i \ 
crane, but it gave a great deal of troubl 
ifter it had run enough to sen up a 
ittl It would run along smoothly t 

short distance, then it would gro 


rk as if it were trying to see how m 


noise it could make, or to pull th 
gird rs down It h da 3px il pe irit 
of wanting to do its worst every time 
got over thx superinten s once ind 
ill hands in the office would jump l 
tare out of the windows 
The superintendent wrote to the 
h made the crane, and it sent on 
f its experts to remedy the trouble. H 
ought new wheels w I vorked 
st of the night and f d ti 
g lf the eng ot ft S ) W h 
was 500 feet and $0 Teet span) one ¢ 
tf the crane would be to es ahea f 
ie Other. He decided that t gears we 
t set property | l © F Ik TT 
union, moved the al t t was 
ught, and p ting ig It 1 
fairly well t ext d | he we 
me satished; but tw s it w 
d as, or wors veel 
ground out tl x f 
nd still ot , 4 , 
vheels 
Wu HE OTHE! ERT SAID 
Another: expert am I l la 
and looked the rane over! H lecides 
was in the track and quoted similat 
case in Buffalo. He advised‘the superin 
tendent to have the track fixed at Ter 


and left for home, thinking he had solved 





the mystery The superintendent called 
me to the office and told me to put m« 
on the track and stay until it was right 
I got the carpenter to make a truss to 
tram the track. The truss was of 1x2 
inch wood and go feet long, with an 8 
toot arm on one end Then two angles 


400,000 + 28,284 X 28,284 





2 X 20,000 


FIG. & AN EXAMPLE IN THE 


Fig.*8 solution of a simple 
the 


grams and development of the formula 


shows the 


blem, and the page insert, gives 





he Chilean Government has purchased 


heavy American locomotives to be 
d on the heavier grades of the State 
They are found to give better 


the German 


ilways 


ice than English or en- 


Answer 
2 


DESIGN OF ECCENTRIC PULL ROD 


were put 


on, to act as stops against the 


rail. First we struck a lin 


on 
and 


we put up the tram 


got it aS near as poss bl 
Chen 


off the 


the rail joints 
ind marked 
The truss 


tom, wit 


span of! 


was strung, top and bo 


h piano wire, to make 


light. We then had one man to keep th 
two stops tight to the track just put in 
line [he opposite rail was set to the 
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k t i d along tw 
it a mit I il V« red the Sx 
feet of track. | [ had the men ratch 
fo es in ¢ il and girder and 
vel the rails solid the crane act 
st the same S i It vy di 
Mot i Ww « st i eC 
I began to think I w te t las 


WHERE THE TROUBLE LAY 


> 1 ] lig y 
But I started Lal ) Llipering t 
} ] 1 n > 
( iw wheels a I Te om 7/10 
yer cdiamete t the other | vu! 


500 feet of travel would try to run on 
end 1 feet 1 ler tha the other | 
would run and grind the track unt 
t d not go a e; then it would 
et go w groa would fright« 
the ¢ i | straight edg 
ross 2 ks and droppec 
)] nb cs It I 1« irnais 
1 4 l I 4 I I ‘ T ill 

¢ ul d d S ( ré 
the rail 

Phe 1 | ) ter Of the 
I S % ! corners and 
1 l t end « | repeated th 
ype t | 5 sh wet 
t to be ‘ K v x 1 l ill 
dl I Ww I d tference 
the wheels, 1 possible t " 
igh-speed ew tice to elf « 
] I ad 

ne with new w d 10 boxes 
it atte « 0k ne ovel ‘ de 
ided s lid the t expert 1 it the 
i k \ out i ma 

IT¢ et I k \ 

ly perfect, but uled 
THe Track W \ RIGHT 

L he got ‘ to put his 

st m t ‘ the ra 1 d it out 


saw 
hen | told tl xpert where the troubl 

v, and we wet é e crane wheels 

and found the new ones nearly as bad as 
the old ones. So we turned them down 
to the same s Chen he went over the 
rane the same as | id and found the 
trucks 7/16 inch out of line with the 


took out the bolts and dowels, 


fitted new and 
We painted the face 


of the wheels, started the cr 


ones, 


reamec 


it trammed up well 


ane and ran 


to the end ot the snop IL he wheels 
showed a track in the paint all around in 


the center on all four of them, showing 
hat the crane wa | with the track 
Then we ran it to the other end of the 

yp, and it showed up the same. We ran 

as fast as it would travel to th enter, 
and topp d with the | ke It showed up 
vell Ch ran mne-third faster 
ian it would before dis O.K. in every 
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The Design and Use of Ball Bearings—| 


How They Should Be Designed by Careful Computations and 
in the Best of Materials and the Characteristics of Good Balls* 





B Y 


The usefulness of ball 
bearing is as wide as the domain of me 
chanical engineering, or at least that por- 


tion of it which is concerned with the sup- 


held of the 


port of rotating or oscillating parts 

The limitation imposed on the use of 
the ball bearing in no sense differs from 
that 
mechanism. 
cord with the general prohibition against 
overloading and in conformity with its in 
That 
is self evident enough; but, self evident as 


imposed on other element of 


It must be employed in ac- 


any 


dividuality. sounds axiomatic and 
it is, it is all too frequently disregarded. 
Little information on ball and rolling 
bearings can be found in the usual engin- 
books. Generally 


the subject is dismissed with a casual ref- 


eering hand and text 


erence; ocasionally a formula for carry- 


ing capacity is given, but this is usually 
wrong. Much matter is scattered through 
the technical press giving isolated experi- 
ences with a few bearings that happened fo 
someone’s observation In- 


come within 


sufficient information on almost every ele- 
ment that must, be considered is undoubt- 
edly responsible for the directly contra 
dictory statements to be found and the 
generally accepted opinion that ball bear 
ings are suitable only for relatively light 
loads 

This the 
Stribeck found it when asked to investi 
gate the Small 


Arms and Ammunition Factories of Ber- 


was situation as Professor 


the subject for German 
lin. This concern, having been induced to 
go into the manufacture of balls and ball 
bearings, very soon found itself confronted 
need for a scientific 


with the imperative 


basis, if the manufacture was to be re- 
from the 


working; 


domain of haphazard 


sometimes in 


moved 
blind 


success and sometimes in failure, the one 


resulting 


as much a result of pure chance as the 
other—a_ situation peculiarly galling to 
the German engineer with his reputation 
for examining everything in the light of 
every authority—whether that be the mil- 
lion-candle searchlight of the modern, or 
the faint twinkle coming down the aisles 
of time from the rush light of the an- 
cients 

With characteristic thoroughness 
fessor Stribeck took up the subject. He 


Pro- 


first applied the investigations of such men 
the 
deformation of elastic bodies to the de- 


as Hertz, Auerbach and others on 


*Abstract of a paper presented at the In- 
dianapolis, Ind., meeting of the American So- 
ciety of Mechanical Engineers. 

+President of the 
turing Company. 


Hess-Bright Manufac- 


H E N R Y 


H 


velopment of formulas for static condi- 
tions, then by exhaustive tests determined 
constants for the materials, and followed 
with an investigation into the conditions 
of relative motion, and finally concluded 
the whole by a long and patiently con- 
ducted series of observations with actual 
thus not only proving the pre- 
vious theoretical investigation, but also 
developing data for the use of the work-a- 
day designer and engineer. That this labor 


bearings 


has been crowned with success is evident 
enough from a consideration of the uses 
to which ball bearings constructed along 
the lines laid down have been put in the 
these include not only light 
bearings for low but 
others for carying the 24-ton armatures of 


last 10 years; 


and high speeds, 
electric fly-wheel generators at 500 revo- 
lutions per minute, etc 

\ word or two concerning the Centra! 
laboratories for scientific technical investi- 
gation (Centralstelle fiir Wissenschaftlich- 


Shape * s 
of Races . 
at R=?id 
K tor Older Materials 3 To 5.0 ;Tosw 10 
K for linproved Materials 3 To 7.5 3 To 7.5 15 
FIG. I 
SHAPES OF RACES AND VALUES OF K 


Cechnische Neuba- 


belsberg near Berlin, may not be amiss. 


Untersuchungen), at 


Several of Germany’s chief engineering 
works rather more than a decade ago, hav- 
ing experienced the urgent need of the 
thorough investigation of the many prob- 
lems continually arising in connection with 
their manufacturing operations, decided to 
endow a cooperative institution to which 
these could be assigned. Such work could 
there be done by people not burdened 
with other duties and laboring in an at- 
mosphere as remote as possible from the 
pressure for immediate results necessarily 
existing whenever a laboratory is the di- 
rect adjunct of and is located within the 
purlieus of a manufacturing establishment. 

The laboratories were erected at pic- 
turesque Neubabelsberg on the banks of 
the Havel within an hour's reach of Ber- 
lin, and at an expense of some millions of 
The annual maintenance is shared 
The writer 


marks. 
by the concerns in question. 
happens to know that the share for one of 
these for one year amounted to about 
$150,000. It is this spirit of broadminded 
coOperation thus manifesting itself even 
among competitive manufacturers that un- 
doubtedly has much to do with the ex- 
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traordinary way that Germany has, fre 
rather a agricultural 
forced its way to third place among tl 
industrial commonwealths, and all with 
the last 30 years. This work of Profess 
Stribeck’s undoubtedly is a classic in 
field. The task of translation was ma 
particularly easy by the clear cut ai 
definite style of the original. 


poor communit 


[HE TRANSLATOR’S RESUME OF PROFESS 
STRIBECK’S Report, AND Notes BAsEp 
ON EXPERIENCE 
The translation of this report itself 
referred to and should by all means | 
carefully studied, as it contains a very fu 
clear and concise account of the theoreti 
cal and practical investigation and demo: 
ball-bearing 
must be based. For the statements and 
form of this résumé the translator alon 
is responsible, but believes that it may b 
accepted as a correct condensation of Pro 

fessor Stribeck’s work. 

Sliding bearings wear out by abrasio 
of the carrying surfaces. Ball bearings d 
not give out from wear and do not wea! 
Chey may be ground out by admitting 
grit, but that is as illegitimate a conditio. 
for ball bearings as it is for sliding 


strations on which desig 


bearings. 

[he only legitimate cause of the giving 
out of ball bearings is the stressing of 
their material beyond the limit of propor 
tionality. Lightly loaded bearings can be 
so designed as to eliminate this cause and 
so insure practical indestructibility. For 
heavily loaded bearings this condition is 
not realizable within practicable dimen 
sions,- but the proportions may be so 
chosen that the over stressing does not 
result in breakdown within the lifetime of 
any mechanism to which the ball bearing 
is applied. 

A knowledge of the elastic qualities ot 
the materials at the hardness under which 
they are used is imperative. It being th 
elastic behavior that is important with 
ball bearings as with all other engineering 
structures, tests of balls, such as are com- 
monly made to determine ultimate rup 
ture when pressed into a steel plate, and 
using the depth of indentation of the plate 
or load at which rupture occurs as a meas 
ure of ball quality, are not only of n 
value, but are misleading. 

The quality of balls and ball races must 
be determined from their behavior under 
loads in the neighborhood of the elastic 
limit. Balls may be subjected to loads 
increasing as the shape of the supporting 
surface more nearly becomes complemen- 
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il to that of the ball. A ball running be- 


ween races having a flat or straight line 
ss section will not Support as great a 
id as though the section were that of a 
Such 
y must never have a curvature equaling 


it of the ball, since that would subst 


rvil near groove groove natur- 


sliding for rolling contact 
[he frictional resistance of a ball bear- 
g is lower the less the number of balls 


sually bearings can be designed to have 


tween 10 and 20 balls. For that, with 
P, total load on a bearing con- 


sisting of one row of balls 
FP. greatest load on one ball ; 
2 number of balls; 
» am > FA 


(Stribeck’s Equation 11 
e load-carrying capacity of a ball is 


Po k a, 


ad’ the ball diameter, 
Rk constant dependent upon the 
material and the shape of the 


ball-supporting surface 


im Equation II 


A=uh —. 
5 


substituting for Po from 


a kd? 


Awtie —. 
5 


\s balls are usually made to English 


thes, it is convenient to take the one- 
unity The table, 


inch as 


iwhth of an 


Fig. I, gives combination values of & for 


t] 


lifferent cross sections of ball race and for 


ie materials used in the first ball bear 


ings tried out, and also for the improved 


steel alloys used 


later These constants 


give P, in kilograms 


t 


lf the centimeter is preferred as the unit 
then the tabular 
ilues for k are to be multiplied by 10, o1 


rr the ball diameter, 


re accurately, 9.92 

Speed of rotation, in so far as it is uni 
rm, does not affect carrying capacity 
Chis applies to radial bearings, but not 
thrust bearings of the collar type; in 


hese the carrying capacity decreases w 
necrease of speed ) 
But speed is rarely uniform; variations 
} 


t down the carrying capacity; sharp 


1 1 


‘lations of small amplitude, particularly 
t high speed, have the more marked ef 
ect. Their reducing action is similar to 
e battering effect of sharp load varia 
ns 

Load 
ity, the effect increasing with the amount 


load 
ich 


h change 


variations reduce carrying capa 


f the change and the rapidity of 
\ccumulated experience with various 
lasses of mechanisms is so far the only 
vailable guide for estimating the reduc 
ns in the constants & that must be made 
take these influences into account 

capacity of a complete 
than that of the 


The carrying 


iring 18 no greater 
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weakest cross secti that comes undet 
the load 


which have curved race sections of maxi 


Chis applies t 


mum sustaining capacity, except at a point 


where an opening is cut to permit the in 


troduction of the bails; su bearings are, 
as to load-carrying capacity, governed by 


the weaker cross section at that point 


Che calculated carrying capacity can be 
realized only if all balls sustain their share 


of the load 


ball is smaller than t 


It is obvious enough that if a 


hose on either side of 


it, it will not carry its share of the load; 
should it be I] 


its share and may be overt 


larger, it 
than 
Uniformity of ball diameter is 
he permissible variation in ball diameter 
will be governed by the deformation pro 
duced by a relatively small part 
tal bearing load, so that the balance of the 


load may be distributed over the several 
balls 


diameters amount to but little more 


Such permissible variations of ball 


than 


one ten-thousandth part of an inch 
High finish of both ball and 


sustaining 


surfaces is essential T! presence of 
grinding scratches will very materially cut 
} 


down the cited values of the constant 2. 


Of course this presupposes true surfaces 


underlying the high polis] It follow: 
from this requirement that rust and acid 
must be carefully avoided, as they are de 
structive of finish and t1 

It may not be amiss to point out that 
uniformity of quality of material, of hard 
ness and of structure throughout are es 
sential. The mischief of using balls hav 
ing different values of & is not simply con 


if, for in 


fined to the individual bal 
stance, one ball were materially harder and 
so deformed less than its mates, it would 
take more load and might therefore over 
oad the material of the race, which would 
yet be entirely suitable under a division 
of the bearing load among a larger num- 
ber of balls 

[he frictional resistances of ball bear 
irement, been 


ngs have, by actual m« 


found to vary from 0.0011 to 0.0095 These 


are the coefficients of friction referred to 


the shaft diameter, thus permitting di 


rect comparison with those of sliding fric 
tion Ihe higher values are due to con 
ditions that cause a preponderance of slid 
ing as compared with rolling friction. It 
must be remembered that there is no such 
thing as a bearing having only rolling fric 
balls 


absolute 


tion; that might be possible were 


and races made originally with 
truth of surfaces and were such truth then 
maintained by the absence of deformation 
under load. Ball bearings having a co 
efficient of friction materially above 0.0015 
under the greatest allowable load are in 


admissible because too shortlived Che 


high 


resistance indicates the presence oO 
too large an element of sliding 
A good ball bearing will have a coefh 


cient of friction, inde pe ndent of the speed 


within wide limits, and approximating 
0.0015 This coefficient will rise to ap 
proximately 0.0030 under a reduction of 
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maxi 


the load to about one-tenth of the 


[he prohibition against overloading de 
mands recognitio1 tt haracteristics 
of the vearing material 


Any material 


under the working load, | 


may be used that will not, 


» deformed 


as to prevent pure rolling [hat means 
n absolutely elastic material and one 
which unfortunately is, and more than 
probably will remain, undiscovered. But 
a slight narrowing i\dmissible to make 
the demand read \ny material may be 
ised that will not, under the working 

id, deflect gh to prevent substan 
tial rolling hat recog ; that all ma 
terials deform under d. Such deform 
ation means change of shape from the orig 
inal trut 1 that in Irn WwW Cause 
some sliding mbined with 1 ng; this 
sliding must be held dow the irre 
ducible mmnin m 

\ny material m be used that will not, 
under the working id, be stressed be 
yond its elastic limit; that limitation 
which is possible of attainment. The tooth 
of time would be worn out against such a 
bearing. Its design is entirely practicable 
for light work, but for the heavier loads, 
the requirement would lead t sually 
impractical dimensions 

Fortunately, ball bearings, like various 


parts of the Shay” 


are satisfactory if they last as lone as 
their associated mechanisms. The require 
modified to read 


used that 


ment may theretore b 
Any material may be will not. 
under the working load, be stressed suf 
proportional limit, 


ficiently beyond the 


to bring about its destruction before the 
lapse of a desired working lif 

These conditions permit the use of 
materials known to 
With 


load 


are such as to demand steels of the high 


practically all of th 
mechanical engineering very few 


exceptions, however, the conditions 


est grades and these most carefully tem 


pered For automobile us with which 


this paper is primarily concerned, no 
others can be considered That puts out 
of the running all merely case-hardened 
materials In 
more of 
structurs 
face Continued working will cause a 
ofter 


loosening f the hard shell f1 


core, soon followed by a breaking up ind 
very characteristic flaking of th irface 
Usually this flaking is local; its action 1s 


' 


increasing y progr ive, Ss mn 
the entire bearing 

What has be said of case-hardened 
materials holds true also for those car 
bon steels in which the 


carried substantially and equally through 


I have as a specimen half of a ball, in 
which a change due to 
hardening occurs at uniform depth 


1f one-sixteenth inch below the surface 
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ball has evidently been rut 
litions which shifted the load over its 
ire surface; it was used in a running 
and then broken to examine its struct- 

It so happened that the ball was 
ght just before it was ready to fail 
flaking The entire hardened surface 
been loosened from the core in such 
Some re- 


movement of this shell and inner 


as to form an inner ball 


has undoubtedly taken place, as is 
lenced by the polished condition of the 
r surfaces. This specimen was pre 
ed me by Professor Stribeck, who re 
ed the other half 
What is true and required of the ball 
terials is even more so for the races 
th time the ball presents its entire sur- 
to the load, the small vibrations and 


fre- 


nges of load being sufficient t 
ntly bring in a new axis of rotation. 


1 


so the race; that is fixed and so al- 
s expdses the same surface element to 
load attack 


he requirements of a good ball are 


1 of shape and size The permis 
limit of error will vary with the 
‘ter of the material. In general, the 
r the latter, that is to say the smaller 
leformation under a given load, the 
re accurate must the ball be. It is evi 
nt that, were a ball so much larger than 
fellows as not to deform sufficiently un 
its share of the load to permit th: 
rs to carry, that it would then not only 
lf have to carry more than intended, 
would also transmit more than i 
led to the supporting surfaces of th 
s If, on the other hand, the ball 
re smaller than its mates, it would be 
ler-loaded or not loaded at all, and the 
rs correspondingly overloaded. What 
been said of variations in ball size, of 
rse, applies similarly to variations from 
th of outline 


\ll requirements will be met if the balls 


true to shape within one ten-th 


Ith part of an inch and if all of th 
ls used in each individual bearing have 
imilarly small error in size. It must 
be inferred that for materials of lowe: 
le, larger inaccuracies are permissible 
only fa 


justified ; 


re the load distribution the 
that conclusion might be 
iter inaccuracy of size means greate 


le pal 


from sphericity and the substitution 


rmation and therefore greater 


t great a percentage of sliding f 
rolling aimed at Considerable initial 
iations from truth of shape have pr 

y similar results 

Surface inish to a very ig leg ¢ S 


a very good finish indeed may be 
iracterized as totally inadequate The 
nition of grinding or polishing marks 
only by the bare eye, but with an or 
iry pocket reading lens condemns balls 
I 


a bearing having 
ids and speeds (Ott 


terly; this is true 
} 


g life under high lo 


ited endurance runs, under conditions 
varial ] 


ere the finish was the only 
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ve abundantly p it t un 
S spected tact [his vas vered 
vhile investigating a pp tly imexp 
ble liffers € n lasting jualities As 
life is too short for I t l 
ial ads verl Ss WwW ted t 
ey demonstrated conclusively that the 
cher the finish, the better the endur 
The elastic limit should be as high as 
be had A limit of proportionality 
bove the elastic limit is desirabl 
d The hardness and uniformity of hard 
ess throughout the mass of the ball to 
he highest attainable degr: s essential 
e Correct knowledge and uniformity are 
re important than even these require- 
ments yf high elasti lin it and har Iness 
It will not do to say though som 
balls of a lot may IO Dette thers 
the design may be based on the poorer 
mes That W yuld ré sult tne be te 
l Ils irrying more t} t] share f th 
] id, much as and Vit 1 1 bad e! 
fects described whil l g truth of 
) ind s | Ve | lity pro led 
t is uniform n b ved f It w 


then merely affect dimensi 
Ball making machinery rrived ata 


y consideral stat verfection: but 

1 | 
balls withir n t o1 t It 

; itend d p + +h ¢ m le 
\ t th f t , Wi; 
| Acs 
t Ss ve t np it bevo d 
g some slig b ing st, since 
S pert tly teas ble to t and g ide 
1] , 
ils within the desired t: but the 
dware le iler Ss WwW ] | niformit ; 
7 + } ~ Fy ¥ ‘ ~ ’ . 
lot i il g p I 
est in throwing ld t f % 
, ; } ‘ 1 ‘ 
Ss t é Ox } d king 
t l¢ who bie “ts be se ft va 
t-thousandt ‘ icky 
’ 
nw 
CH Ek ( OF Var s MAKES 
FB 

‘ 

\ Inve gatior Ws t tie 
quaiities of vari s balls. wit! i view to 
fixing on the best make ti Balls were 
tested for the « ity I nat il by 
letermining their behavior within the elas 

nd proportior lit was 

ne DY mounting t} r | » OT 

nother nd itta 1 x neters 

e top and bottom b As t read 

g rresponde t pressior 

two thalle. the ne, en 

tact point w th of this 
iding 

Not only I t1 ns m 5 

nder loads ving So t Soo 
kilograms for ba fr | inch to 1 inch, 

t the permanent 1¢ ons a were 
determined At least tv ee 
d r. using a new ball | ‘ 

| s clear that y ing jual 
41 hell tn host w t set js 
least with referet letorn 
ti i the larg t (permanent 
é 101 total defor T101 he bet 
a hall This rat ries with the 
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rdness d is theref venient 
neasur f the ird s. Six different 
makes of |} \ tested; the deforma 
vere 1 t y det ined at 

( nell by Profes Diederichs, who was 
i ished with I taken tf lantity 
bought in t ! } Of these balls 
three wer f An igin, two of 
English, and one the D. W. F. Germat 
I I vious re s the names are 
not given, but in the diagrams the balls 


are m irke d 


the D. W. I Fig. 2 is a diagram in which 


the hardness of the X or D. W. F. %4-inch 
ball is pl d ly} ew be seen t 
fairly averag 1 The relatively 
mall variat may be 1 nablv attrib 
ted to observation errors 

| 0; the 1 f nd averag 

ig 3 QV e p 2 in averag 
ing curve of the } ch ball and alse 


e similar re d f the l V and Hu 

ch balls. In f these there 1s muc 

eat liffes between the plotted read 
gs and the averaging curv near the 

g where the deformations under the 

t ids irger part of the 
riati doubt, be attributed te 
servatior n further along un 
der the nik rte m king duc 
low i t t clear it the rela 
P 1, sderabl +3 the hard 
readings { ll t s ( mpared 


due to ] ‘ if ty in the material 

ttributal to difference in chemical 
posi n and heat t tment Without 

taking up und pace by giving similar 
rds of the var balls from %-inch 

to 1-inch tested, it 1 be iid that these 

1] rroborated ti testimony of the 
in series shown 


Owing to the greater uniformity of the 
because that uniformity 
ball bearings with 
author 1s 


mnected, the iveraging line of this X 


ball has b draw in f ympariso1 
in « liag Inspection shows that 
it lies ¢ below tl others; the 
ower t great r n t lifference 
hardne in favor of the lower curve 
ra : Only Fig. 7 does the W 
show up better than the X for loads 
f 700 1 800 kilog while less so for 
loads b vy 600 kil ms 
One t ] e of nch ball, the 
showed prising variation in 
dne In | 8 the lower curve Is 
the X of Fig t c 1 the Y of 
} inch } tt ne make as the Y 
f Fic 2 This one upper Y ball 
rather more than four times as soft as 
he ot} r) 1, ] 
he rang f hardness variation of dif 
ferent sizeé nd makes of balls was found 
be instructiy Fig. 9 shows this for 


The range 
cross-hatched area bounded by 


wpwer al d lowe tT d ish curves For this 
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diameter of ball the variation is over 100 
per cent. at 8o0o-kilogram load and consid 


loads. As 


the relative 


erably greater under lighter 
the 


Variation in 


diameters decrease, 


hardness of different 


ball 
makes 
becomes less, as is clearly enough apparent 


from an inspection of Figs. 9 to 14, inclu 


sive 

When these variations in quality are 
considered, it must cease to be a matter 
of surprise that such widely differing 
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opinions as to the reliability of ball bear- 
ings are held. It may be remarked that 
the various balls tested all enjoy a good 
reputation. Makes of known poor grade 
were not tested, the advisability of adopt- 
ing a different make of ball having been 
one of the objects of the investigation. 

In the diagrams Figs. 9 to 14, inclusive, 
the characteristic of the various makes of 
balls have been drawn for a comparison 


of their relative hardness merits. In con 
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sidering these relations, the gre 
weight must be given the characterist 
of those series in which the hard: 


on the diagram, 1. 
10 for the 
is much more important than that of 


range is lowest 


showing of Fig. 7g-inch b 


14 for the 3¢-inch balls. One locatior 
a characteristic near the lower range li 
of Fig. 14 is much less important t 
n in Fig. 10. Quantitatively t 


Under 8oo k 


such locati 
may be taken as follows: 
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ims, the lower range boundary of Fig. 
is to the upper one as 0.296 to 0.3460 or 
» 1.16 (ratio of hardness scale at left). 
Fig. 10 these figures and ratios are 
1 to 0.130 or I to 1.30; which indi- 


tes that a similarly favorable location 
1.30—I _ 0.30 
1.16—1I 0.16 
1.87 times as valuable as in Fig. 14 
werks out 
with honors 
for the last 


Fig. 10 is about 


e relative hardness merit 
st VN, second IV, third Z, 
en for U and V and Y 


SuRFACE CHARACTER 
Micro-photographs of ball surface un- 
ra magnification of 35 diameters were 
ide from balls 34-inch in diameter. The 
nish ranges all the way from fine 
scratches to pittings and even gashes. In 
he order of merit balls VY and X very 
ecidedly rank the others. Unfortunately 

which, ranks third, is last in hardness; 


1 which lack the good surface cannot 
Ball X, 


first in hardness 


compensate second in surface 


sh, is 
GRAIN STRUCTURE 

Opinions differ as to validity of judg 
nt based on the appearance of fracture 
rfaces. The leaning is, on the whole, 

ward a favorable consideration of balls 
that show the more uniform grain and 
ore even fracture from the center to the 
circumference, as well as the finer grain 
Balls were split by compressive loading in 
testing machine, holding three in line at 
1 time Che balls are the same of which 
surface photographs were made. Micro- 
photographs were made under an enlarge 
nent of 20 diameters at the edge, about 
ilf way in and at the center of each 

ll. In these photographs the X ball ap 
parently shows the finest grain at all three 
places with ) and Z following. In this con 
nection it is but fair to say that Professor 
Rankin, of Cornell, who made the various 

cro-photographs, considers that the X 
grain structure is coarser than the W U 
nd Z and much finer than that of the V 
nd Y balls 
general composition, the finer 
grain structure accompanies the 
Grain structure 


In his opinion, for balls of 
the same 
greater 
esistance to breakage 
merit is U, Z, Il’, V and Y according to 
Professor Rankin, while to the author the 

ttographs seem to indicate W, Z, U, V 
nd ¥ 


MICROSTRUCTURE 


Magnifications were made of 150 diam 
ters and 800 diameters. Professor Ran- 
n considers that no definite microstruc- 
because the 


ires have been developed 


teels have not been held at a high tem 
erature long enough, and that the orig- 
nally definite crystal boundaries have 
een confused by imperfect annealing and 
ow cooling. Analysis shows a trace of 
graphite carbon in all but the X which 
shows rather more carbon in that state. 

The sections show generally a large pro- 


with the balance 
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made up of austenite showing parts of 


cementite. The martensite 1s 92 per cent. 
for the W, 87 per cent. for the Z, 
cent. for the Y and 82 per cent 
X, 81 per cent. for the | 


(To be continued. ) 


83 per 
for the 





Annealing High-speed Steel 
By ErHan VIALI 


From the varied and somewhat weird 
experiences in the annealing of high-speed 
steel, as contributors to the 
AMERICAN MACHINIST and other papers, 


related by 


it is very evident that a hazy idea exists 
in general as to the proper treatment. In 
order to help clear this up, I wrote to 
eight of the most prominent makers of, 
or dealers in high-speed steel, asking 
what they considered the best way to an- 
neal their particular brand. All but one 
courteously sent instructions 


The answers I received are given below, 
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FIG. I CAST IRON BOX FOR ANNEALING 


all information which they not perti 
nent to the subject, being omitted for the 


sake of brevity 
STYRIAN STEEI 
From George Adams, wit Houghton 


& Richards, Chicago, 
Styrian rapic high-speed steel 


agent 


“Cover with powdered charcoal and 


anneal in hermetically sealed boxes for 


about four to six 


hours (according to 
size) at a temperature of 1800 degrees to 
degrees 


Fahrenheit (1000 


Allow the boxes t cool 


1900 degrees 
Centigrade ) 


slowly.” 
MiIpvALeE SPECIAL STEE!I 
F. W. Sager, Chicago, agent for the 
Midvale Steel Company's special self 


hardening steel 
“Place in a box equal parts of slacked 
lime and charcoal; slowly and thoroughly 
heat to a light cherry the piece to 
nealed; at the same time heat a piece of 
scrap metal of any kind to the same color 
then 


be an- 


and first place it in the box, 
} 


place piece to be annealed on _ top 
of scrap piece and cover with contents of 


box. Do not remove till perfectly cold.” 


SANDERSON STEEI 


John A. Mathews, of Sanderson Broth 
ers’ Works, Syracuse, N. Y.: 
“The annealed in 


steel can be very 


200 
much the same manner as tool steel, al- 


initial heating should be a 


little higher, for example, about 850 de- 


though the 


grees Centigrade (1562 degrees Fahren- 
heit), and the cooling should be consider- 
ably slower than is necessary in order to 
obtain the desired softening for 
tool steel 
the better, after it has once been heated 


any plai 


Che slower the steel is cooled, 


to a good cherry-red heat and held there, 


for an hour or two.” 


(CRESCENT STEEI 


G. F. Ziv, agent of the Crescent Steel 
Works 

“It is necessary to heat some up to a nice 
bright red heat and hold same for about 
six hours; then bury in charcoal or dry 


ashes until cool.’ 


CAPITAL STEEL 


kK. B Nash Com 


pany, agents for Seebohm & Dieckstahl’s 


Lapham, ot the (eo 


( apital high speed steel 

“If only a small piece of steel or a 
single tool is to be annealed, this may be 
done by building up a fire-brick box in a 
blasksmith’s fire, placing the tool in it, 
covering up the top and heating the whole 
after covering with coke, leaving it to 
cool down over night 

‘Another quick method is to heat the 
tool to a full red heat, bury in sawdust, 
lime, sand or hot ashes and allow to cool 
gradually 
annealing can 


a dull black 


heat, then plunging it into hot water 


“Quick, but only partial, 
be effected by heating steel to 


[THOROUGH ANNEALING 


“If large quantities of steel are to be 
thoroughly softened, the annealing should 
be done, if possible, in a muffle furnace, 
coal, gas, or oil fired, the pieces being 
placed in a cast-iron box, the interior of 


the box being lined with fire bricks, and 


the lid fitting into a groove, as shown in 


Fig. 1, the groove being filled with sand 
to exclude at 
“*T he heated 


to just below the critical point for high- 


whole box shx ild then be 


Centigrade 
and ke pt at 


speed steel, goo degrees 


(1652 degrees Fahrenheit), 
this temperature from one to four hours, 
or longer if necessary, according to size 
of the box and the quantity of steel be 


ing annealed 


CooLInG GRADUALLY 


The box should then be allowed to cool 
down gradually, and should not be taken 
out of furnace until practically cold 

“Great care should be taken not to soak 
the steel (i.« keep hot for too long a 
time ) 

“As soon as the heat of 900 degrees 
Centigrade (1652 degrees Fahrenheit) has 
been reached and has penetrated through 
the box and contents, the firing should be 
Exclude air from 


stopped high-speed 


steel when heating for annealing.” 
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Novo STEEL 
Hermann Boker & Co., agents for Novo 
steel 
Please note that in annealing, great 
care must be taken not to heat steel too 


quickly, as our experience has been that 


too rapid heating in the annealing will 
cause the steel to crack. 


“To 


anneal thoroughly, 


packed in an air-tight cast-iron box, re 
ceptat le pipe, well packed with lime, 
ind put into a furnace and heated pt 1 
good red heat and should b kept at that 
heat all the way from 12 to 18 hours, the 
time depending entirely on the s of 


annealed 


the tool t be 


“The size xt inch requires fully 12 
hours at a full red heat, and the more 
slowly the cooling off is done after th 
heating, the softer the steel will be 

[He Best MeruHop 
“The best method is to let the well 


packed steel cool off by itself in a slowly 
dying out furnace, or you can take the box 
or receptacle in which the steel is packed, 
ashes, and allow 


embed it in lime or hot 


it to cool off slowly in that manner 
“Your 


fact 


particularly called 


the 


attention 1s 
that 
annealing process, the steel, not 


to the while steel is under 


going this 
only in the cooling off after having been 
to 18 hours, 
but also the 


kept in the furnace for 12 
should be excluded froin air, 


heating up of the steel, or the annealing 


heat, while in the furnace, should be done 
under an absolute exclusion of air.” 
Cyciops STEEI 
Chas. Burgess, Cyclops Steel Works, 
Titusville, Penn., makers of Burgess’ 


high speed steel 
“Mix three parts common sand and 
take 


one or two inches larger in diameter than 


one 


part lime, then i piece of pipe say 


the body of steel to be annealed Plug 
one end of the tube with fire brick or clay, 
then stand tube on end and put in one 
or two inches of the sand mixture, after 
which the steel should be put in, and the 
sand packed well around it, being sure to 
keep steel from the side of tub« Che 
other end of tube should then be plugged 
Horrer THAN ORDINARY STEEI 

[he turnace should be about twice as 

hot as you would nneal ordin 


have it to % 


iry tool ste and it should be kept at this 
heat say tw r three | rding t 
the lk f the steel It should then b 
lowed to cool down very slowly 

‘A very good time is to put the t 


when thr 


low it to remain in 


\londay If it is necessary to tak th 
tube out betore cc d. it sh ld be put n 


ind covered 


so that it will cool slowly.’ 


W HERI VARY 


\s 
ter f 


rHE INSTRUCTIONS 
dily be 


instruction, the. time 


will re seen from these let 


and amount 


proper for 


lit 


if heat vary 
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considerably, and what is 


A Multiple-spindle Tailstock { 
Turret Work on an Engine 
Lathe 


one brand would probably have 


» effect on another Some make no 


nention of the importance of the ex 
‘lusion of air while others, Boker par —— 
irly, emphasize it By Oscar E. Perrico 
\s the showman said: “You pays your 
oney and you takes y choice but Many small and moderate-sized s| 


for myself I have found the method I cannot afford the expense of a tu 
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FIG. 2. SIDE ELEVATION 
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of their work for this class of ma tive positions of the spindles. fig. 3 pindl 
hine tool. Various good and well de a rear elevation showing stop clamps a1 ect aline 
signed turret attachments are made for adjusting screws on the rear ends of the y maint 
se on engine lathes, but are expensive. spindles ’ p 
fence, it would seem that an economical [he construction of t Che s 
ttachment would be very useful and ac is follows: Upon the V’s of the lathe bed  torced 
ptable. All the more so, when it is so 1 is fitted the tailstock se B in the in diamet 
lesigned as to be conveniently made in the sual manner. It is « ped at any it 
hop where it is to be used, with the aid sired point by tl trap C and t 
f the usual machine-shop equipment ng-down bolts DD. Journaled 1 he \ ut 
The design presented herewith meet vase B and parallel to the center line of 
st of the usual requirements for such he lathe is the spindle carrier [his ir 
attachment [he original design was st ne piece with the j il in the OSit N 
i device for doing comparatively small ter and housings at the ends, as shown 
N } K | gul 
F ) indie 
r provid 
+ On th reat 
what sim 
\ ble and i 
. LY fixed t 
‘ the we 
\P . djusting s 
R - ive nr the 
P en ed 1 
, | ixed t 
B S the curv 
S end 1s piv 
FIG. 3 Rea! ation lever N, wl 
ind direct V 
operating p¢ 
which rests 
m™ H is show! 
nN} = S i range im 
)) = F ines. Its p 
F) }}} A sliding ope 
* A the spindles 
. ~Yy) DD H and th 
f ag: ; ‘ ‘ ; carrier, 1s 
F d ¢ purpose is t 
’ JD )) c home p 
———. | a tion has | 
~~ * By the sw 
iT | a ))s either of t 
B ought int 
P a 2 xi single mot 
. a __ dexing \ 
CZ =A “ ors 
A 
A ‘ ) nindle of 
pe: aetna a= 
—— — g a es 
G4 | . pindle « 
; ; if \ Wil 
: — dex plung 
id accurate work lhe sliding sp Lik is 10 nal 1 nd he 
vere preferred to the us turret f ring r its entire lengt l is he pri W 
is it was thought that correct alin 1 wn suitabl » with ¢ cap er 
uld be more easily obtained a kept screws 
in this manner [he results have be [he housings drilled an ted i 
satisfactory with attachments of various four spindles / / F, 13 inch diat er t 
sizes, on different classes of work and 1 é ‘ is inche ¢ They are é y Ww 
several different shops where they hav eq idistant from each « I nd tr t I 
een used It is illustrated in the accom enter of the rnal be g Che holes ri 
panying engravings, in which Fig. 2 hese spindles e bored larger than n accurat 
side elevation, showing the attachment ap spindles, and reamed to a taper. They 
plied to a 20-inch swing engine lathe. Fig ire tapped with a é eaded tap, and S« d 
is a plan view to show more particularly hin taper bushings G G are fitted to them pi 
the hand lever for operating the spindles [hese bushings are finally split to permit trate beari 
i 4 is a front elevation showing es yf taking-up wear, thus suring a firm Chird, th 
pecially the locking device and the rela earing and a go the sliding e¢ must have 


upper 


in the 


sliding spindl 
urved portion na, 
le clamp H, 

has a 
radial 


sito 1 ( 


\ 
the 


rrward the 


lever 

wn by 
is to force f 
Up n each of 


; ' aa 
iting spindles 


ind between the clamp guide 


front bearing in the spindle 
n op heli spring f. Its 
» force tl pindle back to its 
tion aft the cutting opera- 
mplet 
g nt of the spin 


/ irnal bearing, 
e spindles may be instantly 
n operative position by a 
rt release of the in 
tain the spindle s¢« 
posit 1 e with the main 
t ex segment 
‘ front housing of the 
I it milled four 
s l] 
t t ti ves 
by t il heli 
; plu 
| ’ 
chment 
p its 
| rat d su 


t il bearing of the 
i t Db tted an gc 
ng hand raping 

siots the index segment 
both their sides of the same 
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inclination, about 2 or 3 degrees to the 
radial line [heir width need not be 


particularly accurate, for the wedge form 
of the index plunger will cause its sides 
to come to a fair bearing if accurately 
fitted across its entire face, as it should 
be 

Fourth, the 
carefully laid out on the housings of the 
carrier and drilled considerably 
smaller than their After 
the device is clamped in place on the lathe 
bed, the holes are bored with a boring 
bar held on centers in the lathe. These 
holes should then be reamed with a taper 
shell reamer on an arbor similarly held, 


spindle holes should be 


spindle 


finished size 


and tapped with a taper shell tap in the 
same manner The tap should have a 
fine thread, say 16 to an inch for a 1%- 


Instead of a shell reamer and 
tap, these shank 


is long enough to reach through the two 


inch tap 


may be made solid, if 


holes. The front holes are machined and 
the tool turned “end for end” for the 
others 


Fifth, the taper bushings G should be 
smaller than the spindles, 
fitted to the tapped 
screwed into them 
lack 1/16 
face of the 
should 


bored slightly 
threaded 
holes, so that 
quite tightly the 


then and 

when 
shoulder wili 
coming up to the 
spindle carrier Che 
project slightly on the opposite side They 


are then bored out in place with the bor 


inch of 


small end 


ing bar. The diameter of the hole must 
be the exact diameter of the outside of 
the spindle The bushings are then re 
moved and split with a thin saw, say 
3/64 inch thick 

Sixth, the spindles are put in place, 


the split bushings are screwed up tightly, 
the clamp guides Hf are adjusted to pre- 
vent the spindle from rotating, and the 
are drilled and 
The 

is taken 


the front end 
to a 


held in the 


holes in 


reamed standard taper. tools 


are lathe and care 
to make them run perfectly true 
Any 


may be 


of the ordinary turret-lathe tools 


used in this attachment, such as 
drills, reamers, taps, dies, box tools, ete. 
The tool post in the tool block or in the 
compound rest may be used for a cutting- 


off tool or this way 


a forming tool In 


the number of operations may be in 
creased With a speed lathe, a slide rest 
may carry the additional tools when 
needed If this useful adjunct is not 


available, a simple cutting-off slide simi 
lar to those provided for 
lathes this 
speed lathe may be arranged to turn out 
lathe of 


small turret 


may be made. In manner a 


as much work as a hand turret 
the same number of tools 

Fitted to a bench lathe, this attachment 
is very useful and economical on a large 
variety of small work 
The operation of this attachment is ap 
construction The de 


parent from its 


sired spindle is brought into the operat- 
ing position by releasing the index plun- 
ger P and throwing the spindle carrier E 
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forward or backward until the index 
plunger enters the proper groove. The 
tool is forced forward on the cut by the 
hand lever V. The cut having been com 
pleted, the lever is allowed to return to 
its original position by the action of heli- 
cal spring f. The next operation is per- 
formed by bringing another spindle into 
the operating position, and so on. 

While the illustrated 
signed for a 20-inch swing lathe, the same 


design in essentials is adapted for lathes 


device was de- 


as small as 5-inch swing and has been so 


success 


used with 





Machine Molding of a Chaff- 
cutter Mouthpiece Casting 


By George BUCHANAN 


The half-tone, Fig. 1, is from a photo- 
graph taken from a couple of castings 
made on the molding machine. The num- 
ber of these pieces molded by hand from 
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the large number of sizes, ranging fro1 
the smallest hand to the large power m: 
chines, and the changes constantly takin; 
place, calling for alterations in the pat 
terns, make it an extremely difficult mat 
ter to keep abreast in the matter of pri 
duction and at the time leave 
margin of profit for the maker. 

The type of molding machine used fi 
“stripping plate.” N 
other machine gives such uniform result 
where deep vertical patterns are cor 
cerned. Two machines are required: 
10-inch draw for the bottom or drag par 
of the mold and a 5-inch draw for the toy 


same 


this piece is the 


part or cope 

All stripping plates, stools and patter: 
are of metal—cast iron, brass and babbitt 
and the various pieces which go to mak« 
up the mounting of the patterns are al 
carefully lettered and marked, so that th 
dismantled and othe: 


machine can be 


patterns fixed as occasion requires. 
MAKING THE PATTERNS 


Many patterns can be fitted on the strip 














AND 3 SIDE AND FRONT ELEVATIONS 
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FIG, I. 


an iron pattern and turn-over board aver 
aged about five per day. The metal pat 
tern used was in every way the best of its 
kind, the cut 
away to conform with the parting line of 


and turn-over board was 


the pattern, so that any advantage ob 
tained by the use of the molding machine 
may be taken as belonging to the machine 
itself and not to any superior get-up or 
finish on the molding-machine patterns 
This mouthpiece casting will be familiar 
It is, 
in fact, the principal casting for this type 


to users of chaff-cutting machinery. 
of machine. The price at which these ma- 
chines are sold is so low that only the 
best equipped shops can hope to compete 
successfully in their manufacture; while 


CHAFF MACHINE MOUTHPIECE 


CASTING 


ping-plate machine with comparatively 
little labor and with little or no labor on 
the pattern itself, while others require spe 
cial The mouthpiece casting is 
of the latter kind, patterns 


made especially for the machines. 


patterns 
and the are 
\ side and front elevation and a plan 
3 and 4 
When making the patterns from the mas 


of the piece are shown in Figs. 2, 


ter pattern, all horizontal surfaces are 
stopped off, such as 4, B, C and D in Fig 
4. while all vertical parts are extended be 
low the parting line of the pattern to pro- 
vide guides for the stripping plates and to 
aid in attaching the pattern to the carrier 
in the machine. This applies to patterns 


for both the drag and the cope. The 
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irious parts of the patterns which are 
opped off are re-formed in the shape of 
tools, internal stripping plates, etc 
A glance at Fig. 5 (which is a plan of 
ie bottom part mounted on the machine) 
vill give a clear idea of the stripping of 
this piece. The part shown in section is 
he only moving piece, and sinks by a 
turn of the lever to a position below the 
‘rizontal surfaces, thus leaving all cor- 
ers stripped clean to insure a clean lift. 
On Fig. 6 (a plan of the pattern A ma- 
chine for the top part of mold) the pattern 
cut away, leaving two strips E and F 
ttached to the pattern. As in Fig. 5, the 
All other surfaces 
These two pattern 


ectioned parts move 
re permanently fixed 

















FIG. 4. PLAN OF CASTINC 
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instance, however, the stripping plates are 
best made by making a complete mold in 
a flask large enough for the forming of 
the stripping plate, with the joint carefully 
made The mold having been parted, 
another top part is rammed up on the 
same drag, and lifted off and placed on its 
back. On this top part a drag box is 
placed and rammed up, and the whole 
rolled over and the top lifted off. We 
now have two complete molds with part- 
ing lines as nearly alike as possible 





> 
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The making-up edge is also V-shaped 
about 3g inch. This is to form a support 
for the babbitt which is afterward run 
into the 3g-inch space between the patter: 
and the stripping plate Holes are also 
drilled close to the edge of the stripping 
plate into the V about every inch, to help 
hold the babbitt 

The stripping-plate molds are formed in 
exactly the same manner, except that the 
vhole of the up joint for the bottom strip 
per is stopped out, leaving only the strip 
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FIG. 7 SECTION OF MOLD 
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FIGS. 5 AND O PLANS OF MACHINE SHOWING STOOLS 
Stings are filed up and finished to size, he flask pattern is next set on the drag of lead joint around the outside of the 
sing the existing metal pattern—which and the sand made up around it ™% inch plate. The part stopped out is shown at 


as used for floor molding—as a guide 
the various and minor alterations which 
ve been constantly taking place in the 
tterns to keep down fitting costs, etc 
he parts required next are the stripping 


ates. 


THe StripPpinc PLATEs 
It is not usual to make patterns from 
which to cast stripping plates, although 
some places straight-shaped patterns 
an be used to advantage. In the present 


high. This is the thickness of the strip 
ping plate. This is done in both molds 
and a line is carefully marked on the part 
ing about 34 inch back from the pattern 
The pattern of the mouthpiece having 
been carefully drawn, the deep parts of 
the mold are filled with parting sand and 
a lead making-up piece ™% inch thick is 
used, thus making up the sand ™% inch 
high and 3% inch larger than the space oc 
cupied by the pattern. The lead piece is 
useful, as it can be readily bent to shape 


C in Fig. 5. The plates are cast, carefully 
dressed, tried together and fitted until 
their faces match snugly. Both plates are 
next drilled together for the flask guide 
holes. A flask part or a special jig is used 
for this purpose. The stripping plates are 
next placed face to face and are located by 
means of the pins and holes. The up joint 
which was stopped out in the drag plate is 
now run in with babbitt. This gives a 
perfect joint at an awkward place. The 


stripping plates are now ready for having 
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the babbitt run in. Quarter-inch holes are 
drilled close to the edge of the plates into 
the V mentioned before. 


LOCATING THE PATTERNS IN THE STRIPPING 
PLATES FOR BABBITTING 

use 

their 


methods are in 
for patterns in 
respective strippers. The following has 
been found to work well for the class of 
crooked-joint work described, but modi- 
fications of this method, depending on the 
patterns, are necessary in many instances. 
A molding flask which is made for the 
machine-mounted pattern is placed on the 
floor and a mold made in it from the metal 
pattern—using, the drag-part 
stripping plate to form the joint. After 
the mold is turned over, the stripping 
plate is lifted off and the joint made close 
It should be remembered 


several 
locating 


No doubt 


correctly 


however, 


to the pattern 
that up to the present the stripper comes 
to within only % inch of the pattern. The 
top box is next rammed up, lifted off and 
placed level on its back on the floor. The 
loose metal pattern is carefully drawn 
from the drag mold and the machine pat- 
tern placed in the cavity it occupied. The 
stripping plate is again placed on the joint 
and the babbitt is poured into the space. 
Both patterns and strippers should be 
warmed before pouring, as the metal will 
fly if this is not done. The cope, which is on 
its back, is treated in exactly the same 
manner as the drag. Both are run at the 
same time. The joints are dressed after 
the patterns have been carefully knocked 
out of their respective strippers, and the 
internal strippers H and J, Fig. 6, are 
formed in babbitt by again making a mold 
from the loose pattern and placing the 
machine pattern in its cavity and pouring 
in the white metal about % inch thick. lf 
care is taken these operations need be 
done only once and no failures need occur. 
Many parts can be made perfect only by 
the taking of a trial mold. By this means 
the hight of the stooled parts can be nicely 
adjusted, and any parts of the joint which 
show a crush can be trimmed until they 
are right 

Fig. 7 is a sectional view of the mold, 
cope and drag. Both these parts lift clean 
from the machine without using a single 
gagger. The castings are much more 
uniform, both in the thickness of the two 
vertical ribs, which is important, and also 
in weight, while the saving effected by the 
use of the machine is 75 per cent. of the 
Five per day were 
the 


whole cost of molding. 


hand and 20 are made by 


made by 
machine. 





Considerable interest is manifested in a 
process that has been discovered by which 
may be distilled from 
leaves. The cactus attains a growth of 
several feet in height, and the leaves are 
broad. The process of distillation is said 
to be simple and comparatively inexpen- 
sive, and it is claimed that experiments 


alcohol cactus 


made have proved quite successful 
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The Premium Plan 


By W. L. Harpy 


| have been an interested reader of the 
various articles that have appeared from 
time to time regarding the premium sys 
tem, and have noted the fact that practi- 
cally all of these articles are written from 
the standpoint of the foreman or time- 
setter, and that very little has been written 
from the standpoint of the men who do 
the work 

The avowed object of the various pre 
mium systems in use is to cheapen product 
and, strictly speaking, they are more or 
less clumsy subterfuges for the direct piece 
work plan, which, were it not for the in- 
grained hoggishness of people, would be 
the ideal method of paying for work. 

The reasons why the latter system has 
fallen into disrepute are not far to seek. 
In the shop the tendency of piece work is 
to bring to the front a set of men who 
have a large amount of horse in their 
make-up, and who are and 
set a pace on their jobs that physically 
weaker men are follow. The 
shop management on its part assumes the 


able to, do, 


unable to 


right to cut the piece price arbitrarily when- 
ever it thinks the man is making too much 
money—in other words, it wants the man 
to increase his output without any corre- 
sponding increase of pay, and in time no 
one will undertake to make the piece at 
the price the shop offers 


InpIRECT RATE CUTTING 

rhis rate cutting is done very often in 
directly in the furnishing of inferior stock 
or machinery. This is often very flagrant 
in the matter of castings; a rate is set for 
machining a certain casting, and since the 
shop has no interest in the matter beyond 
getting its finished work, proceeds to run 
in the cheapest casting that it can get. The 
man soon finds it impossible to make his 
rate of pay, as a few lumps or blow-holes 
will make a great difference in the time re- 
quired to finish the piece. The Halsey 
premium system obviates this objection, 
as it makes the shop directly interested in 
the saving of time on the work, and its in- 
terest lies in furnishing proper facilities 
for doing the work in the least possible 
time. 

To my mind the two rocks that lie in 
the way of any piece-work system, direct 
or indirect, are the rate setting and the 
ought to be obvious to 
anyone, yet it not to be to 
everyone, that (1) a man must see enough 
advantage in the prospective increase of 
pay to make it worth while to put forth 
the increased effort necessary to earn it; 


rate cutting. It 


does seem 


(2) there must be enough stability about 
the contract to insure to the man that he 
shall reap at least some of the fruits of 
his inventive ability in thinking out new 
tools or processes that shorten the time on 
a given piece, for as soon as he puts his 
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ideas into practice they are appropriate: 
by the shop, and are very often used as 
pretext to cut the rate. 


Tue Serious OBjECcTION 


Just here, I think, be found tl 
most serious objection on the part of tl 
man in the shop to any piece-work systen 
One type of man thinks that he does n 
get enough of the saving in the cost pe 
piece, and the intelligent man knows th: 
it is of little use for him to rack his brair 
for ways to increase his output, when i: 
the end he is only going to make himsel 
work harder to make his day’s wages, « 
perhaps enable some husky, handy man t 


will 


crowd him out of his job. 

I have no suggestion to offer regarding 
rate setting beyond that of using care that 
this shall be fair to all concerned and sha 
offer sufficient inducement for men to in 
crease their earnings; but I do suggest 
that, the rate, once set, shall be adhered t 
for an agreed length of time or for a 
stated number of pieces. In other words, 
make a direct contract with the man that 
the rate shall hold good for either one or 
more years, or until a certain number of 
pieces shall have been completed, and also 
that the rate shall not be cut when the im- 
provement in the process has emanated 
trom the man doing the work. 

This last, I imagine, will be a bitter pill 
for a good many shop proprietors to swal- 
low; for I note that in most cases as soon 
as a man goes to work in a shop he is 
thought by the management to have be- 
come a part of the plant, the same as one 
of the machines. Where this view is held, 
or where it is the settled policy that ma- 
chinists may not earn more than 30 cents 
per hour, no premium or piece-work sys- 
tem of any sort will ever be much of a 
success, and the installation thereof will 
be a waste of time and money. 





The Japanese have already built a rail- 
way on the southern part of the island of 
Saghalin, which part was assigned to 
them by the treaty of Portsmouth. There 
are coal mines on the island. Under 
their protectorate of Southern Manchuria 
extensive shops have been built at Muk- 
den, intended, it is said, for building new 
carriages and locomotives, as well as for 
repairs.—The Engineer. 


Few industries have made greater prog- 
ress in recent years than the electrolytic 
refining of copper. In a commercial sense 
the process is scarcely more than 10 years 
old, but, as stand today, more 
than half of the copper on the market is 
refined by the electrolytic process. In 
addition to being slightly cheaper, electro- 
lytic copper has the advantage of being, as 
a rule, purer than other copper, the result 
being that makers of copper alloys can 
obtain the results desired with greater 
certainty than formerly. 


matters 
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periment, no research. It distinctly states 
that no time shall be wasted by a student 
in doing anything original, nor does it al- 
low him even to plan out his work in any 


Way 


CRITICISM OF THE So-CALLED “LABORATORY” 


MetHop oF INSTRUCTION IN SHOP 
WorkK 
But without regard to the name, let us 
consider what these young men _ want 


from the schools; and since trade schools 
my line, let us enlarge the 
scope of the argument to take them in 
Both technical students and trade- 

learn 
them to 


are in 


too 


students want to some- 


will 


sche ” »] 
enable earn 
that they are 


man 


thing which 


more agreed. 
The technical expects to 
his pay by brain’ work, the 
school man expects to make his by manual 
They 
then. 


pay. In 
make 
trade 


dexterity coupled with brain work. 
both their developed 
Brain development means 
of the capacity to think for oneself. In 
dependent thought, initiative, thus mean 
You cannot make a boy 


need brains 


an enlargement 


money to both 
think for himself unless 
think for him; and that is just where the 
so-called laboratory system falls down for 


you refuse to 


both kinds of schools 
Tue Strup—eENt SHouLD Become USED TO 
DEPENDING UPON HIMSELF 


Parrot-like work, the mere doing of 


something in imitation of somebody else, 
can be taught anywhere, any time and in 


almost no time. It is being done in every 


shop in the land. It produces specialists, 


men who can operate one machine, or per 


form one set of operations. If a boy will 


be satisfied with this as his goal, he can 


get into almost any shop and be paid 


while he is learning; when he is through, 


he is just as well off as the student who 
has done the same thing But that is 
not what either technical or trade-school 


boys are after. It is not worth their while 
to spend time and money on anything so 
elementary as this when these elementary 
things can be worked in with the funda 
as well 

the 


a chance, and have 


mental principles just 


the discussion re 


Since time of 
have had 
glad to take 


workings of the natural 


ferred to, | 
been advantage of it, to 
watch the sys 
tem and, to a slightly less extent, of the 
laboratory system (so called) long enough 
to come to a pretty decided opinion as to 


their workings 


N ATURE 


old-fashioned 


\ CASE FROM 


A pair of untutored, 
robins made their ‘nest near my house last 
Not being up on the “laboratory” 
the 


year. 
method of instruction, they 
most crude and unscientific way possible 
The 


for a 


went in 


at the teaching of their young to fly 
old birds fluttered around the nest 
while, calling to the young birds to come 
and see how warm and nice the air 
was. The young fellows did not take the 


hint, so one of the old people went in and 
peof 


out 
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pushed them out of bed. Now by the 
“laboratory” method they should have had 
a system. of overhead and straps 
and things so as to hold them up till they 
learned how. The little made a 


desperate attempt to get down right side 


ropes 


birds 


‘ - ° 
up, and the first thing they knew they 


were flying; not very well, to be sure. 


They missed by a few odd thousandths 
the branch the old gentleman was sitting 
on, but it was a fair job anyway. Now if 
there is any “laboratory” system that will 
do a quicker job than that I should like 
to know of it. Those little birds had it 
in them to fly, and they flew when they 
had to 
do mechanical work, or if they have not 
they ought not to be taught it, and if 


they have to do it they can and will 


Our boys have got it in them to 


LEARNING FROM FAILURES 


The who uses the natural 
gives his boy a job and some general in- 
structions calculated to keep the boy from 
literally killing himself or blowing up the 
whole shop, and then leaves him till he 


man system 


has something to show. The boy who does 
the 


learns the most, because it becomes more 


it wrong gets most instruction and 


firmly fixed in his mind; then we none of 
us really know how to do a thing till we 
have tried a few of the wrong ways. That 
is experience. A man who has_ never 
been allowed to make mistakes has had no 
experience, and a man without experience 
is a pretty man to hire. The re- 
sult of this method of teaching is that the 
boy finds that he must think for himself 
or get dropped; so he thinks. He also 
finds, as we all do sooner or later, that it 
The 


most valuable thing that any man can ac 


pe or 


pays well to stop and think it out. 


quire in school or anywhere else is the 
a thing logi 
That faculty is 


faculty of thinking about 
cally and independently. 
a thing which will stand transplant 


the 


not 
ing; it must be raised from seed. 


\fter the seed begins to germinate, every 
bit of discouragement seems to make it 
But 


If the seed is sown too 


grow the faster if no seed is sown, 
it has no chance 


late in life, it has only a little show. 


YounG CHILDREN TAUGHT ON THE SAME 
PRINCIPLE 

I do not know how young it will do to 

begin, but I have tried it on my own chil 

dren at 6 and 7 age, 

I have kept them at home, and Mrs. 

them on an 


She 


years of with suc- 


cess 


Entropy has been teaching 


average about an hour a day has 


taught them on the plan above outlined, 
giving as little help as possible till they 


have something to show. For example, in 


reading she does not tell them what a 
word is till they have spelled it and tried 
to say it, or guess it if you like better. 


Now those children are not abnormally 
bright by any means; they are but little if 
any above the average of children here, 
but that one hour a day has done more for 
them than two years of six hours a day 
schooling has for their playmates. I have 
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tried this thing with all sorts of boys from 
this age up, with remarkably satisfactory 
Not always do the students re 
amount of 


results. 
spond by acquiring a_ large 
knowledge, for I have not the slightest 
doubt but that’ the boy under the “labora- 
tory” system could make more of a show 
at examination time; but they seem to 
grow in general intelligence and ability t 
cope with new things. One set of boys | 
watched through three years of this treat 
ment, in at least one important subject 
each year. Those boys can go out int 
the world, and they can adapt themselves 
to their surroundings and begin to mak 
good in short order, while boys who hav: 
followed the “laboratory” make 
more of a show in doing things that they 
are told to do, but less of a show in taking 


system 


hold and doing without a specific order. 

I remember that when I was a little fel 
low my father took me to drive a great 
deal. We drove out through the coun 
try roads everywhere in a radius of 20 
miles, and he had me drive. I went wher: 
he told me, and I learned how to turn out 
of street-car tracks, and to keep my reins 
up and how to humor a horse—but—when 
I bought a wheel and started to take the 
future Mrs. Entropy with me to ride, how 
we got lost! looked 
familiar to me, but I couldn’t place any 
thing. I was told; | 
could drive anywhere, but I could not get 
to the particular place I wanted to except 


Everywhere we went 


had done what I 


by chance. 


THE ABILity TO PLAN 

That is just the way with the “labor 
atory” boys; they can do finely just what 
they are told to do, but they cannot tell 
what should be done first nor what last, 
nor have they the slightest idea how to 
plan for the work on an entire machine 
Now of what use can it be to a technical 
graduate to know how to turn i 
steel to a certain size if he doesn’t know 

different should 
is his job, to plan work 
cannot do 


a piece of 


order the 
That 
execute. He 


in what parts 
be fitted? 
for others to 
intelligently 
some extent himself, but his main job is 
to think it all out before anything is made, 
and the training in this faculty is some 
thing that I do not see how the “labor- 
atory’ system can accomplish. 


unless he can execute to 


AN ATTEMPT AT DESIGNING IN WHICH 
Many THINGS WERE OVERLOOKED 
One illustration of the method 
advocate will be enough to show the idea 
A boy was set to make the drawings of 


that | 


an arbor press. He worked over it for 
quite a while and submitted a_ general 
sketch showing ‘his scheme. It was ap 


proved and he was set to work it up. On 
one shaft he had five bearings, gears, etc., 
that is, five different fits to be made. His 
drawing at first called for a straight shaft 
2 inches in diameter. First, he was asked 
to say how much finish would be neces- 
His answer being rather doubtftil, 
It took him, half 


sary. 
he was told to find out. 
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an hour to find some one that could tell 
1im. Then he was asked if he could 
easily get 21/16-inch round steel. An 
ther trip to the shop convinced him that 
e might as well make the shaft either 
21/16 or 115/16 inches, finished size 
Then he was asked how he was going to 
slide a solid bearing 115/16 inches in di 
ameter over a drive fit of the same nomi 
nal size of shaft to get it where it be 
mged, and so on, one step at a time 
rhis fellow’s eyes were opened to the fact 
that there was something to think about. 


LEARNING TO THINK 
Now all these things could have been 
told him in a lecture in 60 seconds and 
hey might have stayed with him 60 min 
but now they will stick just as long 
is he sticks to this earth 
That illustrates, I think, as well as any- 
thing could, that it is not the mere get 
1g aver the ground that we should ask 
for. It is the way the ground is covered 
\ college educated boy stands today a 
better show than the technical man, after 
both have been out of school five or ten 
‘ars. Why? Because while the college 
lucated man has learned nothing that he 
in turn into dollars and cents at gradu- 
ition, he has learned to think and to 
ligest what he sees and hears, to size up 
his neighbor and his competitor, to see 
hrough things logically and to see his op 
portunity and grasp it, while our techni 
il boys have been taught to do a little 
something useful, and are so blinded by 
that little something that they do not see 
their chances when they come befor 
them ENTROPY 





A Centering Tool for Large 
Turret Lathes 


We have a great many shafts to make 
on the 2-inch turret lathe, sizes and 


« 











\ CENTERING TOOL FOR LARGE TURRET 
LATHES 


lengths up to 20x30 inches, centered on 
both ends ready for the grinder. We broke 
quite a lot of center drills when using the 
turret to feed the drill. The tool in the 
sketch proved very satisfactory, as we 
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could bring the turret up to let the end of 
the shaft rest lightly in the taper bushing 
and feed the drill in with lever H. I had 
several bushings made for other size 
shafts. They were hardened and ground 
G is a bushing to hold the Slocomb center 
drill, also for lever H to operate. D is the 
set-screw to hold the drill. E is the hole 
to get the screw-driver in to tighten or 
loosen the screw D. C is the hole for the 
A is the end of the 
shaft in position to be drilled. The taper 


chips to fall through 


bushings cause the shafts to run true 


J. McKay 





The Handling of Heavy Bar 
Stock 


Short, heavy bars are awkward things 
to handle, and it is these awkward things 
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rRUCK FOR HANDLING HEAVY BARS 
that are too often dangerous to a fellow’s 


toes and fingers in a machine shop. Such 
bars are generally seen piled up in the 
form of a pyramid, and in that shape they 
are difficult to get at Che great weight 
makes it an easy matter to loosen the bot 
tom bars, and then only a slight jar is re- 
quired to bring down the whole pile on a 
man’s feet before he can escape the crash. 

At a shop in Cincinnati I saw a neat 
method of handling such stock. This firm 
uses a great quantity of short, heavy steel 
bars for the overhanging arm of milling 
machines, of which it makes a specialty 
These bars can be seen piled around the 
different departments of the shop mainly 
on trucks, as shown in the accompanying 
cut, which gives an end view of a truck 
load 

Pieces of timber running across the 
truck are grooved to fit the bars and hold 
ing the bars apart, so that you can get 
your hands under them or pass a leather 
loop around them to lift with a hoist 
This idea is a simple thing, but it may be 
well to mention that a number of little 
things in a shop may be the cause of its 
being much ahead of another not so pro- 


gressive CAMERON. 
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Winding Springs by Hand 


The following is a simple way of wind 
ing springs by hand, which may be new 
to many of your readers. I have wound 
springs of ‘-inch steel wire on a I-inch 
mandrel by this method, and they were as 
perfect as if done in a lathe 

The mandrel should have a hole drilled 
near one end and the end of the wire in 


heavy leather, 


serted lake two pieces of 
as from an old belt, about 2 inches square, 
the size depending on the dimensions of 
the spring to be made. Place the mandr« 


and wire between the pieces of leather an 


clamp i vise, tightening t 

the mand turns stiffly All one has to 
do is to sta the wire with the desired 
pitch; afterward it follows the grooves 
made in the leather, which form a guide 
for the wire as it winds onto the man- 
drel. When fairly rted, give it a litth 
oil. The spring, when wound, will fit the 


mandrel closely 

This method is very handy when one 
wants a few springs in a hurry 
Epwarp M. Jounson 





Drawing an Arc Tangent to An- 
other Arc and to Its Diam- 
eter at a Given Point 


The little problem shown in the accom- 
panying sketch is sometimes met with in 
laying-out, and I presume many have 
solved it for themselves just as I did sev 
eral years ago. It might be a convenience 
for others to have the solution ready- 
made, and I am, therefore, sending it 
with this object 

Given a circle CDE with center at C, 
and a diameter produced C A; through 
some point 4 on this diameter, outside of 
the circle, passes a line A B perpendicular 


to the diameter It is desired to describe 
B 





\ 
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F 
RAWINGE \N ARC TANGENT TO ANOTHER A 
AND TO s IAMETER AT A GIVEN POINT 


an arc tangent to the circle CDE and 
also tangent to the diameter at the point 
A, the center of this arc being obviously 
somewhere on the line A B 

To locate the center, produce BA and 
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make A F equal to the radius DC. Draw 
© F—or bisect it 
erect a perpendicular G H at its center, in 
tersecting 4A B in H; then H is the center 


imagine it drawn and 


required and H A the radius 
BRACHISTOCHRONE 





Jig for Milling Ball Joint Cups 


Che jig is of mild steel 1 and B are 
flat-bottomed holes of 1 inch diameter to 
receive the cups. C and D are %-inch 
holes for plunger to remove cups, after 
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iG FOR MILLING BAI INT CUPS 
machining. E and F are keys screwed 


into jig to fit keyways in cups, so as to 
insure recess being cut 


The 
so that it 


opp site key ways. 
and H 


ougn at G 


sawed thr 


will close and hold cups firmly 


jig is 


when it is held in the milling-machine 
Vise The jig is cleared away at the cen 
ter J] and J, to give the machine vise a 
better grip on cups. The slot GH must 
not be cut clear through the jig, as is 
done in most milling jigs, owing to the 
insertion at keys E and F 
England B. GEAR 





Rigidity in Machine Parts 


conversation with an en- 


r xperience, he 


In a recent 


gineer cf unusually wid 
brought up the subject of rigidity in ma- 


chine parts and pointed out that our usual 











RIGIDITY OF BOLTS 


factors of safety are inadequate for use 
in determining the 


an example he referred to a 


size of many of these 
pieces As 
bolt which he recently designed (see Fig 
1). The strength of the bolt, as the term 
1 diameter of 


used, 


required a 
The element of rigidity 


strength is 
only 3 inches 
however, required a diameter of 5 inches 
Thus Fig. 1 shows a body diameter of 5 
inches and ends reduced to 3 inches 
Undoubtedly this design has less tensile 
strength than the design of Fig. 2, which 
might be a good design figured on tensile 


strength alone. Yet, of course the resis- 
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tance to deflection is much greater in the 
design of Fig. 

MACHINIST 
and 


Cannot some AMERICAN 


contributor furnish some _ valuable 


practical notes on the broad question of 


Ln 2. &. 


rigidity ? 





A Cheap Corebox Plane 


For the benefit of those who have an 
vecasional job of pattern work to do, 
without having any training in a pat- 


of the corebox 
method of 


tern shop I show the use 
plane, and a cheap and easy 
making uite expensive 


one, as they are q 


Che cut shows an end view of the plane 


ind method of using it; a is a ™%-inch 
rabbit plane which can be bought for 
about 50 cents. On the side and flush 


with the bottom edge, a strip of hard 


b screws 


and b 


is fastened by means of 
The sides a 


wood 
ind two 


braces c 








= 
\ "CHEAP COREBOX PLANE 
must be perfectly square, otherwise it 
will not develop a t1 semicircle. Care 
must also be taken that the knife does not 


project on the side 
After 
with a 
tacked 
to start the plane. It is best to cut down 
th side, after which 
you can plane down to the line e 
reversing the work the other quarter can 
CINCINNATUS 


the pattern has been roughed out 


gyouge, as shi 


wn, a strip d is 


along the edge of the semi-circle 
about % inch on eac 


then by 


be planed 


Repairing Drill-press Spindles 
and Drill Sockets 


When the edges of the slot in the -drill 
sockets have become worn so that they do 
to the tang of 
com- 


not present a Square tac¢ 
shank then the 
mences with tangs twisted off and broken 
We find by using some method of 
keeping the socket shoulder square that 
the life of the socket (and also the drills) 
is greatly prolonged. The sketches 
three methods of accomplishing this. In 


the drill trouble 


drills. 


show 
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Fig. 1 the socket has a square hole slotted 
through it with exception of the bottom 
at 4, which should be a slight dovetail, as 
this makes it easier to get a snug fit; the 
piece should be made a good press fit. It 
should be hardened, as this will give bet- 
ter wearing qualities. Fig. 2 is a similar 
The sketch shows the method of 


repair 
employing two pieces. In Fig. 3, the 
socket is drilled straight through and 


tapped with a fine thread tap. The screws, 
Fig. 4, are fitted a good tight fit to the 
hole screwed up to place and 
marked, then removed and the bottom part 


} Cy 4 


and aré 

















ILES 


REPAIRING DRILL SPIN 


tf the end of the screw cut off, as shown, 
present a square shoulder 
drill tang. The best method of 
screwing the screw in is to leave a piece 
of stock on the end of the screw and cut 
a neck in it. After the screw is hardened 
it can be screwed in and the stock broken 
off and screw finished off by grinding 
W. T. Harris. 


so that it will 


to the 


Shaving Tool for the Screw 
Machine 
Where it is desired to manufacture 
pieces such as are shown in Fig. 1, where 
the length is considerable in proportion to 


the diameter, it is not always advisable to 
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SHAVING TOOL 


use a regular forming tool, and a shav- 
ing tool like that shown in Fig. 2 may be 
employed. This tool is used on the back 
slide. As will be seen, the cutting edge is 
of the same form as the piece to be made. 
When used on the back slide the tool 
passes under the work, and as the face of 
the tool is at an angle, it is forming a 
very small portion of the piece at a time. 
The tool may also be used on the front 
slide of the machine, but must then pass 
over the work instead of under. 

The tool should be set at a slight angle 
sc that it will not rub after cutting. This 
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is ordinarily used in a. special tool 


st, but may be designed to be used in 
e regular tool post 


Frep R. CARSTENSEN 





Turning a Roughened Crank-pin 


Some time ago the company I am with 


stalled a 400-horse-power engine. It 


when one of 
the 


run about four months 


se accidents occurred that enginee: 


me Cutti i 


roo) 





A CRANK-PIN RNING RIf¢ 


ild not explais [he babbitt on tl 
v-pressure crank box melted out and 
t the pin in bad shape [The company 


ine manufacturers, and they 


‘rank; we 


hav en 





f turning it It will have to b 
ed out and a ew pin made and 
ssed in.” I looked it over and told th 
verintendent he ld have t Wink 
ung in twenty-t 1ours | me 

1 engineer laughed at him, but the 
erintendent said, “G head Insid 


f twenty-four hours I had my rig all 


ide and the crank pin turned. It showed 
003 out of round. I rebabbitted the box, 
bored it had it 
t been touched since; n 
illustration sh 
needs no explanati 


H. W. Ty Ler 


and running It has 


t even 


“rar 
scrape 


[he accompanying ows 


the turning rig and 





A Limited Facing Bar 


I have taken great interest in the nun 


ber of different articles in your 


2 E ! : - 
A F | |e 
I 








he boring bar, and just now, while the 


ubject of boring and grinding gas-engine 
ylinders is attracting so much attention, 
vould say the secret of a smooth bore is 
in the style and grinding of the cutters. 
Our cylinders having to be faced on both 


sides of crank case, we found it difficult 
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to get a true cut, owing to feet 


the 


extension 


which caused long tool in the mill 


facing head to chatter and dig it We 
ilso tried a flat cutter in the boring bar, 
but the cutting edge would not stay t1 


S I devised the followir g 
In the 


by 5 foot 


sketch is shown section of a 


with two 
Into these 


hole S tool holders are plac das at A 


inch boring-mill bar 
1-inch holes through as required 


, with 


the arm B to be worked by the Star feed 
screw ( A %-inch feather D takes the 
| st of the cutters / (hrough the cet 
er isa inch ground tool-steel rod F for 
setting the cutters / wil ve idjust 
ng screws at the eel | I wn) lt 
his case the cutt ers | i t 32 incn 
I a the rod / they t I incnes 
he ( s re t I l “ sides t 
tin 1. HAIGH 


I making m ple- t 
Iten necessary t ( puncl } 
I 
1 
( S¢ Bf SSI ( p aut ti 











ECURING PUNCHES IN S 
vork re tha design shown 
one | found t ient on 
eavy work 
he p ch S l | ( by the 
threaded siceve b \ on d p 
V1 the special wrel ( 

[his arrangement also perm tf an 
punch being removed eplace without 
disturbing the others G. RILe 

Designs for Pivot Pins 
has come t \ \ 
occasions that the gene tendency a 
lraftsmen is to use a should crew. fot 
pir in pivoting links pointers, et 
| here al son cases W Ide 
rew S necessary | ew where it 1s 
preferable; but generally speaking, I hav: 


wn in the 


and 


found that the construction sh 
iccompanying drawing 1 stronger 


hetter 


one 


300 
[he reason why sick Fig. 2 
} ? tr + + ; > 
better constructio1 n Fig is tha 
point 4 in Fig. 1 is the weakest point and 
t the same time t point where the 
reatest § n will come is some 
times ca es the pi t t break if I 
which case t S< \ has to be drilled 
t. With Fig. 2 construction the hole for 
the pin B may drilled cl ugh the 
' she ] 
xture, thus giving easy s of driv 
ng it t 1 ( \ As the 
tram p st ntirely side 








“A 
—— 
‘ ( 
ESI¢ Ss 
e and very little up and down, a small 
\\ ll t sSsaryv at (¢ 


I notices t page S50 an articie on vise 
la nps very similar to those I patented, 
st mo 
| here | hi ed prec f brass or 
ther soft materi eld in position by 
eans tT tw 1 screws capable of 
taking up we so as not to allow clamp 
falling out of position when in use, yet it 
readily swings under w giving the vise 
ts f capacity cl : lding large 
shafts her work lhe clamps project 
it slightly beyond the jaw ends, making 
7 q 
J 
ee | 
| | \ 
siete 


em in little danger of damage by rough 
f G. FEATHER 


motor repair work it 1s nothing un 


il to ge tap pindle or pinior 
wheel which requir re-turning or bor 
g The fellow’s cat waiting and he 
loesn't trouble about anything except get 
ing on the road Lit In a case of this 
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kind where a new spindle was required 
and the pinion wanted re-boring, I set the 
pinion up and skimmed it out with the 
tool upside down; then turning — the 
spindle, I put the taper on without mov 
ing the rest, and the result was a good 
fit in quick time 

It is necessary, of course, that the bor 
ing tool should be central. I have seen 
the idea used on one or two occasions, 
but its use is not very general. I do not 
suggest that fortunes will be made this 
way, but a garage which gets noted for 


quick as well as cheap repairs will not 


only make profits, but keep its clients and 


also gain mort In small repair work, 
whether motor or what not, it is the 
minutes which count 

London \. M. TuRNER 


On Fastening Paper to the 
Drawing Board 


[he inclosed sketch illustrates a handy 
way of holding small sheets on the draw 
ing board, when sheets of a standard size 
are used 

By 
under the disks and tightening the screws, 
and firm 
the 


slipping the corners of the sheet 


it 1s possible to hold it smooth 
without punching holes in it or in 
board 

The disks are made of thin metal and 
are countersunk for a small wood screw. 
They are also slightly chamfered on the 

















\ 
] = SS 
\ 2 Wood Screw 
/ 
A PAPER FASTENING FOR THE DRAWIN( 


BOARD 


under edge so that the paper or tracing 


cloth will slip under easily. The finishing 
touch is the rounding of the top of the 
disk so that 
more of an 
thumb tack 

A possible elaboration of 


when in use it will offer no 


obstruction than an ordinary 


this scheme 


would consist in substituting machine 
screws and metal tapped bushings in the 
board L. C. Weck 
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An Identification System for Ma- 
chine Parts and Drawing 


For any manufacturing concern mak- 
ing apparatus that does not require large 


and complicated drawings, and where the 
product is composed mostly of machines 


made up of small parts, such as automo- 





Identification No, 2/620 


IRWIN SHELLER 
Cast Iron Yoke 
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FIG. I \ DETAIL SHEET 


bile engines, stoves and agricultural ma- 


chinery; the following system supplies a 


very adaptable means of making parts 


once detailed, available for use in connec- 
tion with any assembly drawing, without 
the use of copious explanatory notes and 
cross reference. This system is in use in 
a hardware and stove factory in the Mid- 
dle West. I I 


only the bare out- 
the 


the evident points of 


will 


give 


lines of methods employed, leaving 


saving in clerical 


labor and ease of record keeping to be 
seen by the reader 


There are in this plant only two sizes 


of drawings. These are closely adhered 


The 


30x20 inches, upon which 


to in all cases. These two sizes are: 
sheet, 


ut of all general 


assembly 
is the drawings; 
and the detail sheet, 14x10 inches. It is 
in the application of this detail sheet that 
this system varies markedly from prevail- 


lay 


ing drawing methods 


Score oF THE Detar, SHEET 


\ detail sheet 


Under no considerations can more 


never covers but one 
item 
than 
and that one must be entirely complete in 
itself upon that sheet 


one piece be detailed upon a sheet; 


It will first 
be noticed that instead of a drawing num- 
an tdentification 


Fig. 1 shows such a sheet 


ber on this sheet we have 


numbe? The scope of this number is 
more than that of merely indexing the 
lrawing It serves to follow clear 
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Ita 
as a pattern number, by which patter: 


through the actual piece detailed. 


and castings are known; if the piece d 
tailed is not a casting, it is still known | 
this number, just as the piece or sty 


number in other drawing systems ser\ 
to furnish identification for the actu 
part 

Thus there are no duplicate sets 


numbers running for patterns, drawing 
Indices and cross references are 
This is no 


etc. 


duced to a minimum. mea 


saving where an attempt is made to k 
records on types and parts of apparat 
already detailed; as all up-to-date draw 
ing rooms do 

The general drawing bears only su 
the as 


information as is for 
yf the apparatus and only dimer 
this end 


assembly 


necessary 
sembly 
sions and notes pertaining to 
There is, however, on 
detail list, 
the item drawings required to make tl 


every 
which is a table showing al 


completed apparatus. Fig. 2 shows su 


The “Req'd” 


number of pieces of each piece that goe 


1 


a list column gives th 
up one complete machine. For 
the eighth item in the list is a 
“Lifting Handle, Iden. No. 11,384 and 
Req'd 2.” The last note means that tw 
of these handles are required to make uy 


to make 
example, 


every complete stove, and so on throug! 
the list. Thus it will be seen that this list 
is a material specification for the complet 
apparatus, covering parts and number of 
each going to make it up. 

It must be emphasized that every detail 
drawing is complete in itself, and is a 
unit that can be used anywhere without 
interference with existing work or neces 
sitating new records. For illustration, the 
handle referred to above also occurs on 
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FIG. 2. A DETAIL LISI 
seven other general drawings. This 
handle is complete in itself, known by one 


number, 11,384, goes to make up eight dif- 
ferent types and sizes of stoves, and one 
drawing is available for all cases after the 
piece has once been drawn. 

No duplication of drawing is necessary 
This is a big item, and one that is hard 
to overcome where several different parts 


are detailed upon one sheet 
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As a matter of record the detail draw 
ng has listed at the bottom the general 
lrawings using it, so that in the case of 
~hanges in the detail piece the complete 
ipparatus it affects will be known 





An Economical and Practical 
Cost System 


On page 193, in the upper part of the 
abulation Form VIII, the cost per pound 
f good casting produced is erroneousl) 


given as 0.0012. This should be 0.0112 





An Inspectors’ Gage 


On interchangeable work where the 
same operation is carried on continuously 
lay after day and week after week, th: 
-ost of elaborate gages may be well re 
paid. ‘The illustrations Figs. 1, 2 and 3 


show a device gaging two diameters, the 


VY” oQ) H 

~ \ 

c ~ "© | 
G—_1 8 

j 
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On the right-hand side of this block 1s 
tastened a sliding-gage block - with two 
screw holes and two dowels, as shown in 
Fig. 3. A T-groove is milled in the 
middle. This is done in order to lap the 
sides and the bottom perfectly clean after 
hardening and to fit the sliding groove 
gage F, which has a round nurled handle 
fastened on with two dowel pins 

On top of the slide block E is fastened 


¥g-inch plate G wit! slot 1/64 inch 
wider than the plate which is held 
with two pins in a groove in the sliding 
gage I \ multiplying arm swings O1 

shoulder screw; it is made long 
enough to multiply 15 times and registers 
ma head pin J/ \ flat spring A is held 
in a shoulder pin with a dowel through 


ts center to push the multiplying arm 
way from the work when gaging and 


igainst the sliding pointer when in opera- 


tion. Two stop pins are driven in, one on 
each side of the multiplying arm, in or 
der not to break the flat spring. Block 








_—_ 
tw 
0 
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FIG. 2 


depths of two holes and a groove shown 
in section at A, Fig. 3. A master plate B 
Fig. 2, for the outside shape of the part is 
fastened to the cast-iron base plate C 
with two machine screws and two dowel 
pins. The part is then gaged from the 
master plate to the exact shape on the 
uutside all around, with the aid of a 
sharp-edged diemakers’ square, so that the 
least possible error can be detected in 
ich independent of any other, either in 
the holes, depth, or its shape. 

[The model has a sliding fit in the block 
D, which is made of machinery steel case- 
hardened, ground and lapped on both 
sides. Two screw holes and dowel-pin 
holes are made in the block before hard- 
ening, and o.o10 inch of stock is left on 
the bottom for grinding when assembling 
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is left soft, and a straight hole in the 
center is a driving fit on the tool-steel 
bushing M 

[his bushing has a recess in the middl 
of the hole, a distance of about 


hese are made in or 


inch 
from each end 
der to lap the hole straight after harden 
ing, and, for another reason, so that the 
plug \ will not be apt to stick in the hole 
when standing idle after having been 
lapped and finished. A round-nosed cut is 
taken on each end of the bushing to a 
concaved edge in the hole, to show the 
gaging by zero marks. Plug \ is also 
recessed in the middle of the hole to with 
in I inch from each end, and is ground 
and lapped all over to a turning fit in the 
bushing M 
if this kind so they will enter and turn 


It is customary to fit gages 


without using any heavy i because if 


oil is used to a perfect fit and allowed 
stand, it will become so heavy that it will 
gum the two members together to such 


extent that it is impossible to get them 


apart without using a hammer This ts 
apt to be injurious to the gage Inside 
the plug \ fits the plug O, which has a 
head pin / driven in at the end. Its head 


sticks through the plug V and its top con 


forms to the circle diameter of the plug 
N. 

Now, after a the three blocks ar 
ground on the bottom until the right 
hight is cbtained for the plugs to ente 
the holes and groove in the model with 
ut binding, the vag: complete and as 
sembled \ Jitt eeswan flowed on 
each end f the bushi v / When Cc ol, 
line is drawn act ne sid tf the bush 
ing and onto tl plugs and pin 7 as 
shown, witl 1 zero mark and a line 
These lines are then etched in with acid 
With this double-plue system a correct 
hameter and dept n be obtained 
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Who Pays the Freight > 


\ man recently put the above questior 
to me \ certain concern had contracted 


to do several thousand dollars’ worth of 


work for a customer at so much per hour 
The reputation of the concern doing th 
work is the highest, and the material was 
the best suited for the parts of the ma 
chine for which it was used Certain 
parts were made of tool steel hardened 
ground and lapped hese parts could 
A 
: n K ’ i 
F G 


° 
WF 
- 
¢ 
ae} 
| en 


not be tested until the whole machine was 
completed 

When the machine was finished, it was 
discovered that certain of the tool-steel 
parts were too hard and others too soft 
[he question raised was, Who pays for 
new parts, the customer or the shop, when 
the shop takes a job at so much per hour? 


e drawings called for a hol 


Suppose tl 
114 inches diameter and the machine hand 
bored it too large: the cost would natur 
ally fall upon the shop (gain, suppos 
ing a piece of steel is to be shaped and 


being tem 


tempered; if it cracks whuilk 
pered or after being tempered, no one 
would think of holding the shop respon 
sible. 

It is a well known fact that two pieces 
’ 


of steel from the same bar will not, ever 








when app t] the 
Same Way Ite 
being harde1 Why e1 ild the 
shop be held responsible for variatio1 
from suitable hardness 1 ny piece of 
tempered steel, providing oi urse that 
usual care has been taken t btain the 
desired results 

It is reasonable t ippose in the case 
cited that the work was given to a man 
who knew how to temper, and that he 
used care in doing the work It would 
be interesting to know the law of this, 
and also the equity, though they might 


differ considerably | \. DIxtt 


Utilizing the Exhaust Heat of 
the Gas Engine 


Very few of the users of small gas en 


rines realize the vast amount of heat that 


is carried away in the exhaust. The gases 
in the cylinder easily reach a temperatur 
of 1500 degrees Fahrenheit, and fully on 
third 


ufacturers 


f their heat is wasted. Steel mat 


1 


now utilizing blast-furnac 


Why 


ire 


gas, which formerly went to wast 


is it not just as practical to use the hot 
exhaust gases from an engine cylinder 
The man who has a small pattern ot 


machine shop, 
say, a 20 horse-power gas 


economize materially on his winter's fuel 


bills for heating. Usually he keeps thre: 
or four large open stoves going all the 
time, fairly eating up the coal, and only 
heating the shop in spots. If he will us 


his exhaust, he can obtain an even tempe 


ature all over the room and, at the same 
: eas 
time, not burn any solid fu 
lf the | p t too iarge and spre d 
ver too mucl re 1 n piped f 
hot water, with the circulating pipes run 
ning into a coil. This coil is placed within 


metal drum, or box, properly protected 
with asbestos or some other heat insulator 
If the carried into this 
up the 
in the coils, thus starting through the pipes 


After 


in th 


engine exhaust 1s 


box or heater, it will heat water 


circulation which will be constant 
cooled 


the 


the gases have become 


heater, they can es« ipe to atm spher: 


through a waste pipe 


In a small pattern or wood-working 


shop, where the size of the engine 1s too 


small to be used for heating purposes, 1t 


can be utilized for number of things; 
ror example, the heati1 g of glue | at 
complish this result, lead the exhaust 1 
larger pipe or water-tight box I 
rounded by the glue-pot water Che hot 
gases will pass into this space, give p 


to the water and 


, 
thre 


their heat 
to the 
There is another advantage in thus 


When the engine exhausts 


atmosphere ugh th 


} waste heat 


into a large box or receptacle, placed as 
lear as possible t the engine, it act 
muffler and silences the explosion wit! 
ut producing any back pressure 1 tl} 


cvlinder. 
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ples enumerated are but tw 

yt es to which the heat of this 
vaste gas ¢ be put by adapting appara 
to each local condition. It can even 
generate steam if uitable boiler is at 
ched. By utilizing this heat, men who 
yreviously were barred from using the 
Ss engine on ac¢ t of the necessity of 
laving steam for their work, can install 
gas engines in their plants, and at the 
ime time have steam for drying, season 
ing, or any other use, without maintaining 


t sepat ite boiler 


\. K. READING. 





Threading Taps and Gages 


When cutting threads on taps or gages 
on some grades of steel, especially on very 
soft steel, the lathe 
frequently meets with difficulty in 


annealed too hand 


obtain 
ing a smooth thre id. often on of 


unt 


ace 
the 


nd adhering to it 


deposit of steel left on top ot 


like 


the 


threadiu Qg 


S Ide r 


| ‘ P ' 
h aeposi imes crowds over the 
top of the tool, causing the tool to rouge 




















nd used on the 
ot 
| free from this depos 


top 


the thread tft ] t each 


1 to at the end 
would keep the tor 


Having tried this I can say it helps t 


ertain extent, although the deposit wi 
torm enough to cause the trouble befor 


end of the cut 
| find that satisfactory way to obta 


a smooth thread where there is trouble « 


this nature is to turn the tap within 1/1 
inch of finished size, then heat as in forg 
ll all around that par 
f the tap that is to be threaded. Allow 
This make 


the steel in the tap firm, which will pre 


ing, and hammer w 


it to cool off in the open air 





vent it from adhering to the threading 
tool 
D. CLIFFORD 
A Punching Die 
Fig. 1 shows a die and punch whicl 
were made by firm of engineers 
whom the writer was at one time en 


ployed, to produce the blank at 4 from 
2x™%-inch 
that 


steel bar 


Any toolmaker wil 


see this die and punch are entirely 








r tear the thread. It has been suggested unfitted for the work to be done: in fact 
in a letter from one of your readers that it could not worl Nevertheless it wa 
piece of ann ypper made into the made and tried, then relegated to the 
— / 
<i 
— | 
— 
ak j 
| 
A 
» et, <« 2 
| 
c oO | 
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COULD NOT WORK 





against the stop X. The die and punch 2 


railroad cars The punch and die, Fig 
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crap heap [he shoe broke through B 3, were put on the job and 
the first trial; but, although this might avoidable loss in scrap 

ave been remedied, the whole principle [hese dies are exceeding] 
the die and punch was wrong, the only’ will explain themselves, but 

good feature about them being the eas trate the wrong and the | 


f construction. Ata glance a toolmaker ing things 
nay see that the die plate would be very 
asily broken, and the scrap would lodge 
n between the punches and stay there 
Fig.2 shows how the die and punch were 


made by a manufacturing concern which 


ater on undertook the same job. This 

lie and punch were used in a Long & S| 

\llstatter press and produced the blanks f 
on the gallop, by feeding the stock up 
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— Metal Thieves 
imple an = 
b Phie pertectly mar 
they illus —_ , 
ket valu ny shape, and they 
\ of do : ; 
know that bra r and bro1 scrap 
n he readily ld in all the large cities 
Devi ] ve o tatue of Peter Cooper 
was erected t it] ft the Cooper 
f . 
Union building (he base carried an in 
scriptior tters, which were at 





were used for many different lengths, but 


ad the bad feature of wasting too much 


serap, which in a short link was co1 


derable, as there were about 50,000 links 


f 6-inch length to be gotten out Chey 





r 


vere to form part of an air brake fé 





cr 
































we 
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> HE DIE THAT MADE THE BLANK 4 


tone 


to the 


It hi been found 


p } 
, Ss 
iN Dp t 11 ription pertect, 
tl etters were | d off almost as soon 
ol Now t same breed of ras 
s ve discovers that the coal chutes 


ind hydrants of the new Hall of Records 
ire of bronze ind thev have been stolen 
lhe Hall of Records is a public building, 


erected and owned by the city of New 
York; the thiey therefore, probably 
thought they ow portion of the struc 
ture as citizet the town, and the 
would take t portion now But tl 
gratitude supp to abide in the breast 
f crimu towar! tl] who helped 
them was King t case of the Peter 
( per statue tion toward tl 
f t " re to be 
Dp c A sub 


I . building 
~ Tr ¢ the ci 


in bro 
eV T 
was pe! 
ike manner that 
oe r suspected until the 


ppt into the offices beneath 
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A Uniform Bill of Lading 


Ever since 1904, and upon the initiative 
of the Illinois Manufacturers Association, 
the matter of a uniform bill of lading 
has been before the Interstate Commerce 
Commission, and the 
urers’ associations throughout the country. 


various manufact- 
By reason of hearings that have been held 
before the commission it became the 
opinion of that body that the various con- 
flicting interests of carriers and shippers 
should get together and report a suitable 
bill of lading to the That 
was done, and the result was that on June 


commission. 


15, last, a form of bill was presented to 
the commission for its consideration. As 
the outcome of that movement a meeting 
of the will be held October 
15, 1907, at the carriers are re- 


quested to be present, and show cause why 


commission 


which 


this proposed form should not be ap- 
proved as a just and reasonable regulation 
to be observed after January 1, 1908 


\mong other things this bill makes im 
the shifting of the responsibility 


from one carrier to another not a signer 


p ssible 


f the contract in cases where a shipment 


passes through the hands of several car 


riers by providing that “each carrier of 
all or any of said property over all or any 
portion of the said route to destination 
subject to all the 
whether printed or written, 


Among the exemptions of the 


shall be conditions, 


herein con- 
tained.” 
carrier from damages is one covering the 
case the 
held in transit upon request of the shipper, 
other entitled to make 


liability is 


where property is stopped and 


owner or party 


such request, in which cas¢ 
limited to loss arising from negligence of 
the carrier—the burden to prove freedom 
from such negligence being on the carrier 

and of the kind is 
that in which property is shipped in open 


cars, under which again liability for dam 


another case same 


age can only arise from negligence, with 


the burden of proof the same as that 
stated above; damage in this case being, 
however, extended to cover the case of 
fire, in which event the. liability is the 


same as though the property were carried 
in closed cars 

In case property is transported over a 
portion of the route by water, the carrier 
damage, resulting from 


is not lable for 


the perils or accidents of navigation, or 
from delays incurred when assisting ves- 
sels in distress, or engaged in saving life 
This exemption is, however, 
diverted 
from the usual route, and in consequence 
water, in 


or property 


waived in case the shipment is 


of such diversion is carried by 
which case the liability of the carrier is 
the same as if the entire carriage were by 
rail 

It is moreover provided that the term 
“water carriage” shall not include lighter 
age across rivers, lakes or harbors and 
also that when property is carried under 


} 


a rate which ircludes marine insurance, 
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the liability of the water carrier shall 
cover all risks insured against and shall 
at least equal the liability for rail car- 
riage in closed cars. 

In case property is not removed within 
48 hours after arrival at its destination, 
the carrier's responsibility is limited to 
that of a warehouseman only, and he may 
at his own option remove and store the 
goods in a public or licensed warehouse at 
the cost of the owner and there hold it at 
his risk and subject to a lien for all freight 
and other lawful charges, including a 
reasonable charge for storage. In cases 
when goods are received from or de- 
livered to private sidings, they are to be 
at the owner’s risk until the cars are at- 
detached 


tached to, and after they are 


from trains 





Service Examination for 


Mechanical Draftsman 


Civil 


The 


mission 


United States Civil Service Com 
announces an 


September 18-19-20, at the places men- 


examination on 


tioned in the list below, to secure eligibles 
which to make 
two vacancies in the position of 


certification to fill 
skilled 
draftsman (mechanical), at $1000 to 1200 
per annum, in the office of the Chief of 
Ordnance, War Department, and similar 
vacancies in the position of mechanical 
the 
cording to their rating as a result of the 


from 


draftsman at salaries indicated, ac- 
examination, as they may occur, for duty 
at any of the establishments named in the 
following list 
Augusta Arsenal, 
Arsenal, Benicia, 
senal, Phila., Penn 
Depot, Manila, P. I.; New York Arsenal, 
Governors Island, New York Harbor, N 
Y.; Ordnance Office, Washington, D. C 
Rock Island Arsenal, Rock Island, IIL; 
San Antonio Arsenal, San Antonio, Tex. ; 
Sandy Hook Proving Ground, Fort Han- 
cock, N. J.; Springfield Armory, Spring- 
field, Mass.; United States Powder Depot, 
Dover, N. J.; Watertown Arsenal, Water- 
Watervliet Arsenal, Water- 


\ugusta, Ga.: Benicia 
Cal.; Frankford Ar 
Manila Ordnance 


town, Mass.; 
vliet, N. Y. 

As the commission has experienced con- 
siderable difficulty in securing eligibles for 
this position, qualified persons are urged 
to enter this examination. 

The examination will relate to the fol- 
Mathematics, materials, 
training 


lowing subjects: 
practical calculations, drawing, 
and experience 

Age limit, 20 years or over on the date 
of the examination. 

This examination is open to all citizens 
of the United States who comply with the 
requirements 

Applicants should at once apply either 
to the United States Civil Service Com- 
mission, Washington, D. C., or to the 
seceretary of the board of examiners at 
any place mentioned in the above list, for 
No. application 


application Form 1312 











i 


Il 
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will be accepted unless properly executed 
and filed with the commission at Wash- 
ington prior to the hour of closing busi- 
ness on September 7, 1907. In applying 
for this examination the exact title as 
given at the head of this announcement 
should be used in the application. 





The Passing of Free Engineer- 
ing Advice 


A bane of manufacturing enterprises as 
conducted in this country has always been 
the giving of engineering advice free; and 
n many cases, not only free, but with 
positive loss. Customers have expected 
hidders to do without charge engineering 
work which, in other countries, is paid for 
as a matter of course, and to do this be 
fore submitting bids, the cost being a dead 
loss if case the order is not secured, 
which, of course, means a dead loss for 
every bidder except one. 

Cases have come to our knowledge, in 
which requests have been sent in for en 
gineers to go long distances in order to 
inspect localities and prepare plans before 
bids could be made, and calls for services 
of this kind have been commonly yielded 
to by manufacturers, the cost of traveling 
expenses and the services.of the engineer 
being put up at hazard on the chance of 
obtaining an order Not infrequently 
plans prepared in this manner have been 
made the basis of competitive bids, the 
party making the plans being given no ad 
vantage whatever, other parties bidding 
on his plans and, in case of making lower 
prices, receiving the order. 

To a large degree manufacturers aré 
responsible for this attitude of the pur 
chasing public. They have shown them 
selves “easy marks” willing to give away 
advice, and the purchasing public can 
scarcely be blamed for accepting what 1s 
offered. Cases have arisen in which man 
ifacturers when bidding on plans _ sub- 
mitted by the customer have suggested 
changes by which improvements or econ 
omy would be effect®d, with the result 
that all bids, their own included, were re 
jected, and new ones called for on the 
plans which were the result of their own 
gratuitous advice. Such things seem 
ludicrous and primitive enough, but a far 
worse case has just come to our notice, 
in which a prominent trading company re« 
ceived an inquiry by cable for the cost of 
a bridge for South America, and, at con 
siderable expense to themselves and more 
to bridge companies, preliminary plans 
were prepared and estimates sent off. At 
a later date it was discovered that the in 
formation was wanted to settle a bet 
without a shadow of intention to erect the 
bridge. To add to the ludicrous feature 
f the case the party who sent the cable 
gram subsequently came to this city and 
called at the office to which he had sent 
his inquiry, the presuthption being, of 
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course, that he had come to take up fur 
ther negotiations for the bridge. Knowing 
the habit of people living in Spanish- 
American countries of attending to pleas- 
ure before business, the party was put up 
at a club and handsomely entertained at 
the expense of the trading company, and 
when, after a suitable lapse of time, the 
subject of the supposed bridge was deli- 
cately opened, he burst into a roar of 
laughter and explained that he had lost 
the bet [he conversation that followed 
is not suitable for print 

[here is a rapidly growing tendency 
among manufacturers to put a stop to this 
giving of free advice We have recently 
heard of two who, after much expensive 
experience, have now made it a rule to 
answer all inquiries of this kind by nam 


ing a per diem rate for the services of 
their engineers, which, together with 
traveling expenses, are to be rendered in 


a bill for services performed, with the pro 
viso that the charge for the engineer's 
services will be remitted in case the con 
tract is obtained, while the traveling ex 
penses stand in any event 

This is plainly as it should be Chere 
is no probability that the consulting en 
gineer system as it prevails in England 
will ever find a large foothold in this 


country. Engineering work will, no doubt, 


continue to be done by the manufacturer 
as it has always been, and, indeed, 
there is no reason why the English plan 
should be taken up her That plan has 
the 
where it belongs, but that feature is just 
as well provided for by the plan outlined 


large merit of placing the expens« 


above, and from every other standpoint 
we regard the American plan as superior, 
as it is only by it that the full benefit of 
standardization can be obtained and an 
designs 


unnecessary multiplicity f 


avoided [here is indeed, we are im 
formed, a marked tendency to abandon 
the typical English plan in England, es 
pecially in connection with electrical work, 


the change in this field being largely duc 


to the influence and example of the 
British Westinghouse Company. The field 
of the consulting engineer in that country, 


as in this, appears to be rapidly narrow 
ing to a general layout of plants, coupled 
with the selection of standard apparatus 
for the various parts. It can, however 
we believe be only a question of time when 
the practice of charging for such work be 


comes nearly if not quite universal. Apart 
ie South 


from such grotesque cases t 
American bridge, the existing plan has al 
ways been subject to many abuses, en 
gineering advice being asked for he fore 
any determination to undertake the work 
has been formed, and services being ex 
pected of which the value is often out of 
all proportion to the extent of the in- 
tended improvement in any event rhe 
plan of the two companies described cuts 
out abuses of this kind at the start, and in 
other cases it puts the burden of the ex 


pense where it belongs 


Scientific Safe Cracking 


A curious story comes from Germany 
of the successful opening of a safe by a 
burglar by means of an oxygen-acetylene 
blow-pipe. The burglar cut a hole through 
the ceiling above the safe and lowered a 
complete blow-pipe apparatus, including 
an acetylene generator’ and two cylinders 
of compressed oxygen through the hole, 
and by its aid he melted away enough of 
the door to make the contents of the safe 
accessible—a tent of heavy blankets hav- 
ng been first built around the safe to pre 
vent the operation being visible 

Protection from such a method of safe 
‘racking by any possible improvement on 
existing lines of construction would seem 
to be impossible, and the emergency has 
‘alled out the suggestion that protection 
can be obtained by means of apparatus 
which will liberate deadly fumes when 


ever the safe is tampered with \mong 


these is a suggestion for an apparatus 
which would liberate the fumes of prussic 
acid, and other suggestions less danger 

ous to innocent parties, but on the same 
general line, contemplate the liberation of 
fumes which would compel precipitate ré 

treat without endangering life Among 
such substance ibviously ammor and 
another substa that would cause such 
profuss and persistent weeping is to 


cause temporary blindness if the attempt 


to remain in the vicinity were persisted in. 





[Ihe Mitsu Bishi Engine Works, Naga- 


sak, Japan, has decided to construct a 
floating dock with a capacity for vessels 
of 12,000 tons displacement lh lock 
will cost $750,000 gold \hout sooo tons 
of iron material are required for its con 


struction. Of the amount, 4000 tons have 


been ordered from the Edamits [ron 
Foundry, and the rest from an English 
iron foundry It will be completed the 


Personal 


H. M. Kearns h; 
Government representative of the Pitts- 


burgh Automatic Vise and Tool Company. 


been appointed special 


George Holden, formerly superinten- 
dent for Merritt & Co., Philadelphia, has 
assumed the position of superintendent 
for the Bernstein Manufacturing Com 
pany, Philadelphia 

Walter G. Stephan, formerly with the 
Wellman-Seaver-Morgan Company, has 
opened an office in the Citizens building, 
Cleveland, where he will conduct a_ me- 
chanical engineering business 

F. B. Maltby, who has been connected 
with the Panama Canal work as principal 
assistant engineer to J. F. Stevens, has re 
signed to go with Dodge & Day, engi 
neers and constructors, of Philadelphia, 


n the capacity of chief engineer 
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New Tools and Machine Shop Appliances 


Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 


Showing New 





THE 


A 20-Spindle High-speed 
Multiple Drill 


[his multiple drill designed to drill 

inch holes in steel on a maximum 
circle of 46 inches and a minimum circle 
of 18 inches with all 20 spindles, with a 
capacity in hight from spindle to bed of 
66 inches and from spindle to box tabl 
ot 51 inches 

[he machine is designed for high-speed 
work; drilling at th f 55 fe Dp 
minute in 30- or 40-poimt carbon stec i 
feed of 0.01 of an inch per revolutior 
spindle, with twenty 1!'4-inch dr 
quires about 45 horse-power 

Each drill has an oiling dey 
in be operated at will of the operator, as 
tor instance, 1f the work did not call 
20 holes to be drilled at one ti 
ould govern the oil to suit as many drill 


Oiling device is 


pump, which pumps 


ie required 
Pratt & W hitney 
18 gallons of oil per minute into a distrib 


head. This 


> Ipp 


by a 


iting tank in the center of the 


tank has twenty g-inch pet coc ks tapped 


into it and from these pet cocks is an Al 


LATEST 


mond flexible tube which is fastened to 


the bearing spindle which supplies the oil 


direct to the drill and work 
\nother feature of this multiple drill is 
the bed and special table The bed, as 


illustration, has an opening 
series of rolls which 


shown in the 
in which there is a 
run on roller bearings so that the special 
table shown can be pushed into the center 
f the drill head and while work is being 
lone under head, the operator can be get 
fastened to the table; 


immediately when the work is finished, th 


ting his next work 


swung ISO 


and 


can be 
taken off 
to be drilled 


has a 3-step driving 


table 
drilled 


head rises and the 
degrees, the work 
replaced with another piece 


The multiple drill 


cone for an 8-inch double belt. Hyatt roller 
bearings are used. The cone shaft drives 
nto a pair of bevel gears the driving 
pinion of which is made of rawhide and 


the gear of steel 


[he spindles have No. 4 Morse taper 


nd are tool steel \ll shafts are ground 
to gages and the horse-power we recom- 
mend for this drill is 45 


leeds are three in number, ranging from 


0.007 to 0.018 per revolution of spindle. 

















\ 20-SPINDLE HIGH 


SPEED 


MULTIPLE DRILL 


INFORMATION 


Six changes by gears can be obtained 
desired 

Che quick-return mechanism is obtain 
by a separate double-speed countershaf: 
independent of the countershaft of the ma 
chine proper 

This machine is built by the 
Machine Too] Company, Springfield, Mas 


3ausl 


sachusetts 





Loose Pulley 


here shown which 


\ loose 


runs, not on the shaft directly, but on a 


pulley is 

















LOOSE PULLEY 


supplementary cast-iron hub fixed to the 
shaft by two headless set-screws at right 


angles to one another. Thus a_ large 
bearing surface and a construction which 
retains abundant oil for lubrication are 
obtained, moreover fhe pulley may be ap- 
plied to any worn places on the shaft 
without impairing its running qualities; 
and it is use a collar to 
keep the pulley in place, as it cannot get 
away from the hub, being held at one end 
the outer hub 
which is toward the observer in the pic 


ring 


unnecessary to 


by a flange formed on 
and at the end by a 
shown the 
The groove running around the 


ture; other 


which is separate in lower 
corner 
inner hub, which may be seen at the bot 
tom of the picture, is connected with the 
that 
the pulley is in motion the oil is caused 
un out and lubri 


ends by inclined oil holes so when 
by centrifugal force to 
cate the bearing surfaces: when at rest it 
back into the oil chambers, 
are closed at the ends by the flange and 
ring. This pulley is made by Johnson & 


Rassett, Worcestee, Mass 


runs which 




















A Commutator Truing Device 


hand auevics 


shows a 
especially large 
It is 


mounted on a flat 


llustration 
r truing commutators, 


lsrect 


rect-connected generators, in place 


yractically a slide rest 
ase with a socket which permits it to be 
et The 


¥4¢x34-inch tool, it has 15 inches of travel 


to correct hight device carries 


n line with the spindle on which the com 


mutator is mounted and 5 inches cross 














DEVICE FOR TRUING COMMUTATORS 


feed. It weighs 75 pounds and is made by 
the Patterson Tool and Supply Company, 
Dayton, Ohio 





A Variable-speed Clutch 


The illustrations show a variable-speed 
clutch controlled fluid 


means of which a desired speed of a ro 


by pressure by 
tating member may be obtained and main 
tained. 

Referring to the illustrations, ./ 
clutch pulley which may be either a di 


B 


Is tne 
ive! 


or driven are clutch shoes with counter 
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weights lhese are cast 1 ne pi 

shoes at one end conform to the insid 
f the rim of A. The weights the oth 
end release the shoes from the inside of 
the pulley rim by centrifugal action whe 
the fluid pressure is released. C is 
telescopic cylinder which, when the pri 


sure 1s dogs GG con 


applied, actuates the 


nected with the shoes B and forces them 
against the inside of the rim of A. D is 
a stuffing box on the end of the shaft 


lhe illustration \ 15x60-inch 
open-side shaper, w h is the smallest of 
i line of per pe! It is of the 




















AN OPEN 


is a connection to a small air pump which 


is driven by the main shaft. In_ shops 
which have air pressure the pump is not 
required. The air flows from the pump 
through the pipe — and a drilled hole in 


the shaft to the cylinder C, forcing th: 


dogs G which actuate the shoes, pivoted 


in the crosshead /’, against the inside of 
+] 


the rim. The pressure of the shoes against 


the rim determines the speed at which they 


will deliver a-certain amount of power; 


SIDE SHAPEI 


well known Richards type, with im 


provements, and for certain classes of 
work can be used to better advantage than 
either a pillar shaper, a traverse shaper or 
a planer 

lhe machine is driven by a single screw 
ind bronze nut, without the intervention 
of any gears. The screw is 2%-inch dia- 
meter, made of 0.50 carbon steel Che 
saddle has a long and wide bearing on the 


column, with a narrow and deep guiding 





























A VARIABLE-SPEED CLUTCH 
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surface to prevent binding, particularly 


when the tool is at the outer end of the 
a taper gib 


rail, and is provided with 


lengthwise adjustable by screws at each 
end, affording uniform contact on both 
sides of the gib 

lhe cross feed is by power or hand, 
positive, and adjustabl The down feed 


is by hand. The reversing mechanism de 
shifting rod 
the 


saddle and for the automatic cross feed to 


pends on the turning of the 


hoth for reversing the motion of 


the head, the rod being automatically 
turned by cams on the saddle coming in 
contact with dogs adjustable on the rod, 
by hand from the saddle, if desired 
There are ball bearings for the shifting 
ud, and under the elevating screw to the 
table 


rail and to the 


There are taper gibs to the cross 
head The head has a 
down feed of 6% inches, swivels, is gradu 
ated, and has a micrometer collar reading 

» 0.001 inch. ‘The tables may be removed 
entirely and work bolted upon the aprons, 
or both tables and aprons may be removed 
cntirely and work bolted against the face 
of the 


machine. Keyseating of shafting 


of any diameter may be done in the ma 
chine 

Width 
planed, 15 inches. Maximum distance head 
Width of table, 1534 


Vertical adjustment of table, 19 


Length of stroke, 60 inches 
to table, 234 inches 
inches 
inches. Depth of table, 15 inches 

This line of open-side shapers is built 
by the Cincinnati Shaper Company, Cin 


cimnati, Ohio 


Cylindrical Clothes Lockers 


The cylindrical locker shown is made of 


sheet steel on an angle-iron frame, tied 


together with iron rods, and supported by 
Lhe 
withdrawal of the tie 


pressed steel feet removal of three 


nuts permits the 
rods and the knocking down of the locker 
\ pressed-steel connector is supplied for 
batteries. Single tier lockers are provided 
with hat shelf, clothes hooks and master 


keyed T-handle lock It 


advantage for these 


is claimed as an 
that the in 
when the double 
“Cyl-Mee-Co” 
Manufac 
turing Equipment and Engineering Com 


lockers 
terior is well exposed 


doors are opened 7 he 


lockers are furnished by the 


pany, in various single or double 


$1ZCS, 
tier, with either plain or perforated metal 
doors, or perforated throughout, and with 


flat or conical tops. The office of the com 
pany is at 209 Washington street, Boston, 
Mass 





Electricity is being applied more and 


more to machinery used in British coal 
mines. Some mines are now so _ fully 
equipped that nothing workable by elec 


tric energy is otherwise operated. 





Che coal output of the United States in 
1906, according to the Geological Survey, 
amounted to 414,039,581 short tons, having 


a value of $512,610,744 
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Is Electrical Welding Safe > 


By W. H 


Boot H 


Is it or is it not a fact that electrical 


welding is a safe and sound operation? 
We hear much from the advocates of elec- 
trical welding, from the promoters of 
Thermit 
push the claims of the Fouche acetylene- 


welding and from those who 


oxygen blowpipe as to the merits of all 
these various processes. We are all aware 
that Thermit will produce a weld equal to 
the solid unwelded bar. Recently, by the 
banks of the Thames, | 


frame measuring about 11x7 inches welded 


saw a large stern 


by means of Thermit mixture. I am as 


sured that the weld was perfect, was 

















CYLINDRICAL CLOTHES LOCKER 


equally as stt if not stronger than, 
the solid bar, and from what I could see 
if the 
doubt this 

By melting steel scrap into a faulty steel 
casting we are assured that such casting 
the electrical arc- 
no reason to dis- 


ong as, 


whole process I see no reason to 


can be made good by 
welding system. I see 
pute this. The electrical arc has its praises 
whereby a_ faulty 


sung as a means 


spot in a steel casting may be made good 
and a heavy, costly casting saved without 
the slightest danger from the weld. How- 
ever, it is not strictly a weld that is made 
but a casting within a casting, for the elec- 
trically generated heat is made to render 
molten the inner surface of a big blow 


hole in order that it may unite perfectly 
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with the scrap steel melted into the hole 
by the agency of the arc. 


PATCHING A BATTLESHIP 


Now all these methods of patching are 
good or they are bad. Recently there has 
been a great cry in the English papers be- 
cause it has transpired that the stern post 
on the rudder casting of the great battle 
ship “King Edward VII” was flawed and 
was surreptitiously repaired by the electric 
arc. The whole affair is regarded as a 
fraud. I fail to see it. The repair was done 
quietly and unknown to the naval authori- 
ties’ inspectors. But this is no proof that 
the contractor who did the work felt that 
the work was bad. It may be simply a 
proof that he felt that the authorities were 
too much “hide-bound in red tape” to al 
low so novel a process to be employed. 
Chat a British battleship shouid be a thing 
of patches is no doubt very terrible; but 
we have little doubt that had Britain been 
at war and the same ship had come into 
port with a broken stern post, she would 
speedily have gone to sea again as sound 
as ever she was with this same stern post 
either electrically or Thermit welded, and 
the papers would have full of its 
praises, just as now they are full of the 
iniquity of it or of the contractor 


been 


DeFINITE Resutts SHouLD Be KNowNn 


One thing will probably come out of the 


present case. The modern systems of 
steel-casting welding, either by Thermit, 
electricity or acetylene, will be looked 
into, definite information will be forth- 


coming and they will be placed on a basis 
of proper recognition of their merits or 
There may be serious demerits ; 
let them be think 
there are serious faults, for I believe that 


demerits 
shown up. I do not 


all three have great com 
mercial value, and that they are eminently 
suited for the repair of steel 
which are often good throughout except 


Such a flaw can prob 


Systems very 


castings 


for one bad flaw 
ably be made good; if so, why should any 
pedantic objection be raised against it? 

In the case of the “King Edward VII,” 
two if not three castings were ultimately 
the Dockyard 
made or got one made independently of 


made, and _ finally people 
the contractors, who, however, had to pay 
for the work. They are now blamed be- 
cause they repaired No. 1 casting by elec- 
trical means. Is it not all very foolish? 
If electrical welding be so bad as this, let 
it be expressly stated and let there be no 
more of it. But if it is a sound process, 
then why let an academic sentiment block 
the way of modern improvements ? 





It is announced that a 7-foot vein of a 
fine quality of coal has been discovered 
near Valdivia, Chile, at a depth of 100 


feet. It is the thickest vein yet discov- 
ered, the one at Lebu being from 4 to 6 
feet, and the one at Lota from 4 to § 
feet. Steps are being taken to develop 


the mine 
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\ group of* manufacturers in the iron 
de at Erie, Penn., have established the 
nitoba Iron Rolling Mills Company at 
innipeg, Canada. The mill and the 
ddling furnace are now in operation, 
ing large quantities of scrap iron. It is 
e only iron mill in Canada between Port 
rthur and the Pacific coast. Another 
ew plant has gone into service at Port 
.rthur, which is using exclusively Mani 
ba ore. This mill is paid: a bounty of 
$2.10 a ton by the Canadian government 
Mills which use American ores receive a 
bounty of $1.10 a ton. At the present time 
the Dominion government is paying boun 
ties at the rate of nearly $3,000,000 a year 
on the production of iron and steel 

lhe total capacity of the Canadian blast 
furnaces in the active list is 2335 tons a 
day; the capacity of the furnaces now 
planned or under construction is 1100 tons 
a day. There is no plant in Canada yet at 
which ship plates and the larger sizes of 


structural steel are made 





Business Items 


Charles F. Elmes Engineering Works, Chi 
cago, Ill, announce the completion of the 
new addition to their shops which will double 
the capacity of their tool and erecting floors. 


The mechanical department of the Ralph 
Sellew Institute, Y. M. C. A., St. Louis, Mo.., 
is starting a complete catalog file, and re 
uests catalogs of all kinds of machinery 
special too's and apparatus, engines, boilers 


pumps, ete 


J. E. Snyder & Son, Worcester, Mass., man 
ufacturers of the Snyder upright drill presses, 
have moved into their new building at Parker 
and Dewey streets. This new shop triples 
the size of their old plant and will enable 
them to take care of their increased business 
and fill orders promptly 

Armstrong Bros. Too! Company, Chicago 
lll., are making further additions to their 
plant. Large volume of business makes tw« 
idditional buildings necessary, and these are 
to be equipped with the latest improved ma 
hinery, which is now being set up and ex 
pected to be in operation about October 1 

The Smith Countershaft Company, of Bos 
ton, Mass., has had to enlarge their facilities 
to take care of the increased demand for 
their one-belt reversing countershafts The 
lLyman Trumbull School, of Chicago, has 

ist specified that these countershafts be 
furnished with all the machines for their 


Lew shops 





Trade Catalogs 


The Risdon Tool Works, 63 Canal street, 
Waterbury, Conn Folder descriptive of sub 
press. Illustrated 

H. H. Franklin Manufacturing Company, 
Syracuse, N. Y. Catalog describing die cast 
parts, illustrated, 4%x8 inches, paper 

Bullard Machine Tool Company, Bridge 
port, Conn. Catalog describing vertical tur 
ret lathe, illustrated, 3x6 inches, paper. 

Metal Hardening Solution Company, Roch 
ester, N. Y. Catalog treating on the “Kalux” 
steel hardening solution. Paper, ily 

H. B. Underwood & Company, Philadelphia, 
Penn. Catalog describing portable tools for 
railway repair shops. Illustrated. 6x, pape: 


AMERICAN MACHINIST 


Wm. H. Bristol, 45 Vesey street, New 
York. Catalog No. 17, describing electric 
pyrometers. Illustrated, 40 pages, 9x12 
inches, paper. 

Lea Equipment Company, 136 Liberty 
street, New York Catalog No. 5, describing 
Lea-Simplex cold metal saw Illustrated, 16 
pages, 6x9 inches, paper. 

Cleveland Twist Drill Company, Cleve 
land, O A serviceable hanging price list of 
drills, reamers, sockets, etc., making a useful 
reference. Sent on application 

The L. S. Starrett Company, Athol, Mass 
Catalog No. 18, describing fully fine me 
chanical tools, including useful tables and 
instructive concise information Illustrated 


Ox7T14, paper. 


The Watson-Stillman Company, 25 Dey 
street, New York. Catalog No. 70, descriptive 
of hydraulic forcing presses used for forcing 
fits or for driving broaching tools, ete I! 
lustrated, 130 pages, 6x9 inches, paper 


~=-* 


Sprague Electric Company, 527-531 West 
Thirty-fourth street, New York Instruction 
Book No. 425, treating of the proper installa 
tion of Greenfield flexible steel conduit and 


flexible steel armored conductors Illus 
trated, 44 pages, $3x5'4 inches, paper 
Chicago Pneumatic Tool Company, Chi 


eago, Ill... and 95 Liberty street, New York 
Catalog No. 23 describing Franklin Air Com 
Illustrated, 100 pages Catalog 
No. 24, describing pneumatic tools and ap 


pressors 


pliances, including hammers drills, sand 


rammers and hoists Illustrated, 100 pages 


The Cincinnati Milling Machine Company 
Cincinnati, O. Complete treatise on milling 
machines Concise information for milling 
machine operators, including speed tables for 
high-speed milling cutters, tables for cutting 
racks, and a chapter on indexing high num 
bers on the dividing head Illustrated, 6x 
paper. 

Goldschmidt Thermit Company, 90 West 
street, New York Pamphlet describing butt 
welding wrought iron and steel pipe and rods 
by the Thermit process Illustrated, 12 
pages, 6x9 inches, paper. Pamphlet contain 
ing an article by Hans Goldschmidt on “The 
Production of Pure Metals Free from Car 
bon by the Aluminothermic Method.” i8 
pages, 6x! inches, paper 


Manutacturers 


The Reading (Venn.) Iron Company will 
enlarge its plant 

The Albany «(N. Y.) Steam Trap Company 
will erect a new shop 

The Chain Belt Company, Milwaukee, Wis., 
will build a three-story addition 

The Detroit (Mich.) Forging Company has 
commenced work on its new factory 

Franklin Handle Company, Beebe, Ark.., 
will double the capacity of its plant 

The Wrought Iron Range Company, St. 
Louis, Mo., will build a new factory 

The Raymond Lead Company, Chicago, 
Il!., will erect a plant to cost $500,000, 

The Overland Automobile Company, In 
dianapolis, Ind., will erect a new plant 

The McDonough Manufacturing Company, 
Eau Claire, Wis., will build a new foundry 

The Brooklyn (N. Y.) Rapid Transit Com 
pany will build new shops to cost $300,000. 

The A. Gilbert & Sons Brass Foundry 
Company, St. Louis, Mo., will erect a new 
plant. 

The Pelouze Scale and Manufacturing 
Company, Chicago, Ill., has bought site for 
a new factory. 

The Sheldon Axle Company, Wilkes-Barre, 


Penn., will make improvements, expending 
nearly $50,000 

The Yule Spinning and Twine Company 
of Seattle, Wash., is erecting a new plant 
at Renton, Wash 

The Knight-Bunkeroff iano Company, 
Charlotte, Mich., is enlarging its foundry 
for the casting of piano plates 

The Kingston (Ark.) Spoke Manufacturing 
Company has been incorporated with $15,000 
capital. Joel N. Bunch its president 

The Newburgh (N. Y.) Ice Machine and 
Engine Company, is putting up a new erect 
ing shop, and will also extend its foundry 

The Tomahawk, Wis., plant of the United 
States Leather Company was destroyed by 
fire The loss is said to be about $1,000,000, 

Contract has been let for the construction 
of a new machine shop for the Ensign-Bick 
ford Company, Avon, Conn., fuse manu- 
facturers 

Fire destroyed part of the plant of Wilcox 
Crittenden & Company, hardware manufa 
turers, Middletown, Conn., causing a loss of 
about S70.000 

The Bower Roller-Bearing Company, Day 
ton, Ohio, has been incorporated by C. H 
Heller, R. F. Bower, 1} Il). Rike and others 
Capital, $100,000 

The plant of the Cunningham Iron Com 
manufacturers of 
involving a 


pany, Boston Mass 
bollers, was destroyed by fire 
loss of over $100,000 

The file manufacturing plant of F. West- 
fahl & Co., 
completely destroyed by fire causing a loss 


Milwaukee Wis was almost 


of $15,000 It will be rebuilt 

The St Louis (Mo.) (sravity Lock Com- 
pany has been incorporated Capital, $10.- 
ono Incorporators, Oscar Wiegmann, Clair 


lL. Smith and Alphonso Knighton 


George MeQuilken Jt chief engineer, 
power plants, Illinois Steel Company, So 
Chicago Ill., solicits the receipt of catalogs 
of steam appliances of all descriptions for 


power plants 

The American Chain and Foundry Com 
pany, Detroit, Mich., has been incorporated 
with a capital of $2,000,000 \ plant will 
be erected for the manufacture of link belt 
ing, conveying machinery, et« r. H. Simp 
son, of Detroit, is president 

The Memphis (Tenn.) Can Manufacturing 
Company has been organized with a capital 
of $100,000 W. A. MeClure, connected with 
the Houston (Tex.) Can Manufacturing Com- 
” president and general manager 


pany, will 
rhe company will erect a plant for the man 


ufacture of all kinds of tin cans 


Want Advertisements 


Rate 25 cents a line for each insertion 
thout siz words make a line Vo advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for the ensu 
ing wecek’sa issue inswers addressed to our 
care will be forwarded ipplicants may ape 
cify names to which their replies are not to 
he forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice Vo information given by ua re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to un- 
known correspondents. Only bona fide ad- 
rertisements inserted under this heading. No 
advertising accepted from any agency, asso- 
ciation oF individual charging a fee for 
‘registration,’ or a commission on wages of 
successful applicants for situations 





Miscellaneous Wants 


Cox Computers, 53 Ann St., New York 
Caliper list free.E.G.Smith Co., Columbia, Pa. 
Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 
We desire a few more machines or special! 
ties to manufacture. Box 425, Troy, N. Y. 





40 


Light fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Wanted 


machine ; 
335, AMI 


Second-hand Universal drafting 
must be in good condition. Box 
RICAN MACHINIST. 


Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robert J. Emory & Co., Newark, N. J. 


can act 
small 
Nassau 


Mechanical engineer as New York 
representative for salary G 4. 


Hackett, M. E., 71 St., New York. 


_ Special machines designed and built; dup- 
licate parts; model or experimental work. 
Mantle, Park ave. and 129th St., New York. 


Wanted—A second-hand double disc grinder 
of the Gardner, Besly or other makes. Ad 
vance Pump and Compressor Co., Battle 
Creek, Mich 

We are prepared to figure on all kinds of 
machine work; new machinery designed or 
improved. Address Greenfield Steam Engine 
Works, Harrison, N. J. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi- 
mental work; complete modern equipment. 
MacCordy Mfe. Co., Amsterdam, N. Y. 

Engine manufacturer with facilities, capi- 
tal, ete., to handle new line of vertical high- 
speed steam engines will find it advan- 
tageous to address Box 336, AMER. MACH. 

Men who operate grinding machines should 
read H. Darbyshire’s “Precision Grinding,” a 
$2 book that’s worth ten times that money to 
you. Hill Pub. Co., 505 Pear! St., New York. 

Young energetic gentleman, M. E., going 
to the west of the United States to Asia and 
Europe desires to sell the product of some 
first-class concerns. Address “E. B. P.,” 
AMERICAN MACHINIST. 

A well equipped machine shop and foundry 
desires to add to its output by the manu- 
facture of articles of brass and iron, which 
would find a ready sale in the south; cor- 
respondence invited. Box 122, Amer. MacH. 


A large Pnglish firm of machine-tool im- 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMeR. MACHINIST. 


Our new up-to-date foundry, just com- 
pleted, equipped to make high-grade machin 
ery castings; can take care of requirements 
of machinery builders and guarantee good 
work at attractive prices. Textile Machine 
Works, Reading, Pa. 

Draftsmen, engineers, 
drafting and designing, includir’ the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
56th Street. 

Planer hands—cC. Ashley, a planer hand, 
has written a book “Planer Kinks,” for prac- 
tical planer men and every planer hand 
should get it; $1 postpaid. Hill Pub. Co., 
505 Pearl St., New York. 

Salesmen, a paying side-line for you. We 
will allow a liberal commission for selling 
a new automatic hose-coupling of exceptional 
merit which we are placing on the market. 
This is a rare opportunity to substantially in- 
crease your income. Thos. H. Dallett Co., 
23d and York, Philadelphia. 

Arrange with us to do your manufacturing: 
we are thoroughly equipped for all classes of 
machine work, including screw machine and 
punch parts, tools, jigs, etc.: we also design 
and build to order special and experimental! 
machinery. Forest City Specialty Manufac 
turing Co., Rockford, Illinois. 

Manufacturing business making a cotton 
mill specialty will be considered for the in- 
vestment of a moderate amount of capital: 
appliance to be considered, must be of proved 
value and at the present time being manu 
factured and introduced into the leading 
mills. Such an article in need 0:1 more money 
to properly push it will receive attention. 
Box 339, AMERICAN MACHINIST. 

We have a special proposition for a few 
bright, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 
of the country; no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken; 
we want only practical men who can be de- 
pended on to give the little time required 
each week ; further particulars on application. 
Box 102, AMERICAN MACHINIST. 


Manufacturer Wanted—A modern up to 
date concern in Eastern territory that is 
equipped for building medium and heavy ma 
chinery to take up the building of an estab 
lished line of machinery amounting to $200.- 
000 or $300,000 gross annually: would have 
to bear part of office and selling expense; 
will deal only with principal of first-class 
concern and will treat same absolutely con- 
fidential. Address New York Established 
Business, Box 315, AMERICAN MACHINIST. 


learn automobile 


AMERICAN MACHINIST 


design of elec 


Save 50 per cent. on the 
layouts, special 


trical equipment, millwright 
automatic machinery, metal working dies. 
jigs and fixtures; no expenses of non-pro 
ducers to cover, therefore are in a position to 
handle your work economically and at a 
much greater saving in time, than possible 
even in your own drawing room; we design 
and develop your ideas, producing good 
practical working drawings to build from; 


our designers are capable men, who have had 
years of practical experience, developing, de- 
signing and engineering for some of the fore 
concerns in y 
Company, 


country. E. A. John 
Place, Brooklyn, 


the 
28 Second 


most 
son 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 
Screw machine foreman, 
wide experience and up to 
Sharpe automatic machines 
employed; go anywhere. 
Manager, desiring to 
licits correspondence from 
facturing interchangeable 
and reasons for changing 
those interested. Box 321, 
ILLINOIS 


draftsman ; 


osition ; 
date; rown & 
preferred; now 
“Dartt,” Am. M. 
make a change; so- 
campanies manu 
parts; references 
made known to 
AMER. MACHINIST. 


wishes 


37 years; would 
Sept. 15; experienced on 
tools, jigs, fixtures; pre 
Box 324, AM. Macu 
and electrical 
kinds, loading 
estimating 
vicinity 


Mechanical 
change about 
special machinery, 
fer Detroit or vicinity. 

Chief assistant, mechanical 
engineer for cranes of all 
bridges, experienced in design, 
cost, wants change to Illinois or 
Box 327, AMERICAN MACHINIST. 

MASSACHUSETTS 

An automatic screw machine foreman de 
sires change; thoroughly understands al! 
makes of automatic machines. Address “Auto 
matic,””’ AMERICAN MACHINIST. 

A toolmaker with twelve years’ 
experience; thoroughly familiar with all 
kinds of toolwork; also latest shop methods 
and systems for the rapid production of 
duplicate parts, desires to take charge of 
department. Box 325, AMERICAN MACHINIST. 
NEW JERSEY 
draftsman, 


practical! 


experienced in 
special machinery and general engineering 
wishes a position. Box 305, AMER. MACH. 

Draftsman, foreman, practical general me- 
chanic, experienced in designing automatic, 
special and general machinery, bookbinders’ 
machinery and experimental work, with me- 
chanical inventive ability and a hustler. Ad- 
dress Box 334, AMERICAN MACHINIST. 

NEW YORK 

By technical college graduate, age 25; 
experience in mechanical drafting and with 
engineering contractor. Box 316, AM. Mach 

Superintendent or general foreman wants 
position, first-class executive and mechanical 
ability ; automobile works preferred ; best ref 
erences. Box 345, AMERICAN MACHINIST. 

College graduate, mecnanical engineering, 
28, with gas company, desires nosition where 
natural inventive ability may be used in de 
veloping new mechanical ideas. Box 337, 
AMERICAN MACHINIST. 

Wanted—Position as superintendent or 
works engineer by technical graduate having 
had charge of various departments in large 
electrical company for number of years. Box 
338, AMERICAN MACHINIST. 

Competent graduate, mechanical engineer, 
open for engagement, now holding responsi- 
ble position ; wide experience in power trans 
mission and pumping machinery; good sales 
man assistant manager, chief engineer or 
foreign representative.: German and French. 
tox 343, AMERICAN MACHINIST 

Mechanical draftsman ; 15 years’ experience : 
nine in factory as machinist and toolmaker, 
three as general foreman, and six years as 
draftsman, designing special and automatic 
machinery, high-class tools, compound and 
sub-press dies, etc., desires position; compe- 
tent to fill responsible position; best refer- 
ences. Box 341, AMERICAN MACHINIST. 

Mechanical draftsman and toolmaker hav- 
ing served aprrenticeship at both; am 3 
years old, having had a wide experience de- 
signing small tools such as jigs, fixtures and 
automatic machinery for sheet metal goods, 
having worked in some of the best factories 
in the East, wishes to change present posi- 
tion and be connected with some good en- 
terprising concern. Address Box 331, Am. M. 

I am a foreman pattern maker with four- 
teen years’ experience in all classes of pat- 
tern work, five years’ as foundry assistant 
superintendent ; my determination to advance 
more rapidly than possible where now located 
has prompted this inquiry; I feel I can con- 
vince you of my executive ability, tact and 


Mechanical 


August 29, 1907 


energy; am thirty years old and greatly ¢ 
sire to connect myself with a good live co 
pany, who will give me the opportunity 
apply my every effort to their interest a: 
recognize merit when shown. Address B 
257, AMERICAN MACHINIST. 

OHIO 


draftsman and designer: 
designing tools, jigs a 
toolmaker by trade; r: 
AMERICAN MACHINIS1 


Mechanica! 
years’ experience 
special machinery ; 
erences. Box 347, 

PRNNSYLVANIA 

Experienced mechanical draftsman wan 
position. Apply Box 346, AMBR. MACHINIS 

Superintendent; practical sheet metal d 
and tool maker, hollow ware, deep she! 
spinning and general stamping; designer a: 
estimator. Box 326, AMER. MACHINIST. 

Wanted—Position as aSvertiies manag: 
with manufacturing concern, preferably i 
mechanical! field, by a woman with years « 
experience in that capacity and field, wit 
large, representative houses; thorough! 
competent to handle printing, illustrating an 
the preparation of copy; at present e1 
ployed; reasons for seeking change mai 
known to prospective employer. ox 10 
AMERICAN MACHINIST. 

WISCONSIN 
university graduate, marrie 
28 years old, with 5 years’ experience 
steam turbines, boilers, governors and wate 
turbines, wishes position. Box 333, Am. M 

Superintendent, general superintendent o 
works manager. desires a change on account 
of family’s health; exceptional forte as cos! 
reducer; references A-1. Address Box 342 
AMERICAN MACHINIST. 


Help Wanted 


Classification indicates present address o 

advertiser, nothing else. 
CANADA 

Wanted immediately toolmakers on jig ani 
fixture work: state experience and wages 
Sutherland Rifle Sight Company, Ltd., New 
Glasgow, N. 8. 

Wanted—Several draftsmen with experi 
ence on tools and gages for interchangeable 
work; address with full particulars as to ex 
perience, wages required, giving definite time 
as to commencing work. Ross Rifle Co., Que 
bec, Canada. 


Draftsman, 


, 


CONNECTICUT 
Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 
ILLINOIS 
Wanted—Draftsman capable of making 
first-class patent drawings; would give pref 
erence to a man that can do mechanical draft 
ing; position permanent; in replying give age 
nationality, salary expected, experience and 
references. Box 340, AMBRICAN MACHINIST 
INDIANA 
Wanted—Five good toolmakers and six 
lathe men; good wages; steady employment 
The Western Motor Co., Logansport, Ind. 
IOWA 


Wanted—Mechanical draftsman ; must have 
large experience in hoisting engines and mine 
equipment; give age, experience, salary 
wanted and references in first letter; perma 
nent employment to right man. Ottumwa 
Iron Works, Ottumwa, lowa. 

MISSOURI 

Wanted—Foreman of experience for gen 
eral machine shop; must have _ executive 
ability and be able to make machinery and 
operators work at maximum efficiency 
Write fully giving age, experience and wages 
wanted. Box 311, AMERICAN MACHINIST. 

NEW JERSEY 

We have increased our plant and desire 
floor and vise hands for day work and lathe 
hands for night work. Go pay and steady 
work for good men. Address or apply at 
Pond Machine Tool Co., Plainfield, J. 

Wanted—Foundry men and grinders who 
are sober and industrious and who desire 
steady work at good wages in an open shop 
that has been in operation a number of 
years; no labor difficulties; small improved 
city, good schools, healthy location with 
ample opportunity to secure homes at mod 
erate cost; prefer men with families who 
will remain permanently; answer with par 
ticulars as to experience and _ references 
Box 329, AMERICAN MACHINIST. 

NEW YORK 


Wanted—A pattern maker, married pre- 
ferred. McEwen Bros.,>\Wellsville, N. Y. 

Wanted—First-class toolmakers on tools, 
jigs and fixtures. Boxes 7 and 8, Syra- 
cuse, N. Y. 

Wanted—Experienced salesman, not over 
30 years, to sell twist drills, milling cutters, 
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gust 20, 1907. 


taps, ete.; state particulars Address “L. 

c. B..” Box 1347, New York City. 
Wanted—Good mechanical draftsman; man 

with experience on valves preferred. Apply 


stating age, experience and salary 
Box 332, AMBRICAN MACHINIST. 
Wanted—-A highly skilled lathe operator, 
iined on lathes from 20 to 60 in. swing; 
extraordinary producer of good work only 
need apply; big wages to the right man. Ad- 
dress Clark Bros. Co., Belmont, N. Y. 

\ large manufacturing concern, in the ma 
chinery line, wishes to employ a first-class 
writer of business circular; booklet and news- 


expected 


paper advertising; permanent position and 
good salary to the right man. Box 312, 


AMERICAN MACHINIST. 

Wanted—High grade 
traveling experience preferred, to represent 
a well known manufacturer in St. Louis and 
surrounding country; must be of good ad 
dress and understand thoroughly automatic 
machines, turret lathes, etc.: state age, ex- 
perience, salary to start and references. Box 
348, AMERICAN MACHINIST. 


Mechanical engineer wanted, technical 
graduate, experienced in pipe fittings and 
millwright work; position in maintenance de- 
partment of large manufacturing company in 
New York City; good prospects for man who 
can produce results; answer giving full par- 
ticulars as to age, education, experience and 
salary expected. Box 344, AMER. MACHINIST. 

Wanted—-General foreman for machine 
shop employing 75 to 100 men, building ma- 
chine toofs, special machinery, etc.; must be 
thorough mechanic, with tact, resource and 
push; capable and familiar with handling 
men and work to best advantage: good op- 
portunity and future for competent man, with 
rapidly growing business. Address with full 
particulars as to experience, age, references, 
ete. Box 256, AMERICAN MACHINIST 

Machinists for lathes, planers and floor 
work wanted; day und night shift: we are 
increasing our force and offer here an ex- 
cellent opportunity for energetic mechanics 
who have determination to forge ahead; the 
future advancement of all our employees de 


mechanic with some 


AMERICAN MACHINIST 


entirely upon their capabilities and 
recognize merit as fast as the op 
when apnlyine state wages 
Ingersoll-Rand Co., Painted 


pends 
energy ; we 
portunity offers; 
desired. Apply 
Post, A 


OHIO 


Wanted—-Foreman to take charge of shop in 
Ohio, employing fifty men; must have ex 
perience in the manufacture of wood-working 
machinery; state age, experience, reference 
and salary. Address Wood, Box 279, Am. M 


Screw machine man to take charge of de 
partment and capable of producing results 
from 3 Bardons & Vliver, 1 Brown & Sharpe 
2 Warner & Swasey hand machines and 4 
Cleveland automatic; tool steel work prin 
cipally; location, Ohio; state experience, age 
and wages. Address Box 330, AMER. MacHu 


PENNSYLVANIA 


Wanted 
ment; must have experience; 
particulars to R. D. Nuttall Co., 


Foreman for gear cutting depart- 
arply with 
Pittsburg, Pa. 


On account of increased business we are 


constantly in need of high-grade planer, 
lathe, and boring mill hands also competent 
erectors, no labor troubles. The Blaisdell! 


Machinery Co., Bradford, Pa. 


We are just completing the fitting up of 
a modern machine manufacturing plant, and 
invite applications for emnloyment from ma- 
chinists, pattern makers and molders; steady 
employment and good wages for reliable and 
desirable workmen; when writing give full 
details of experience. The Shepherd Engin 
eering Co., Williamsport, Pa. 


Wanted—By leading automobile company 
of northeastern Pennsylvania, a hustler to 
take -full charge of chassis and transmission 
department; one who has had extensive ex 
perience in that line and must be a man 
who can turn out work rapidly and accur- 
ately; good opening for the right pare 
state where now employed and give reference 
as to capabilities and general character, from 
previous employers. Box 328, AMER. MAcH 


We are 


perienced 


light, 
steady 


Mfg. Co., 


Wanted 

those 
dredge designs preferred : 
and salary 


men, 


Va 


RHODE ISLAND 


continually adding to our force ex 
toolmakers, 
men on special tools, 
high-grade machinery ; 

employment 
Woonsocket, R. I 


machinists and drafts 
fixtures and models for 
good wages and 


Apply to Taft-Plierce 


VIRGINIA 


first-class drafts 
steam shovel and 
give full experience 
Richmond 


three 
with 


Tw o or 
familiar 


expected Box 882, 





For 


Schacht 


One new No. 
cinnati miller, 
No. 3 plain 


Sale 
chine shop 

For Sale 
for forming 
Mfg. Co., 


For Sale 


Foundry, wood and 
Box 74, Albion, N 
Two large Garvin hub machines 
heavy work; will sell cheap 
Cincinnati, O. 

2 plain automatic feed Cin 
with oil pump and tank, and 
Immediate delivery. Box 


iron ma 


vise. 


310, AMERICAN MACHINIST 


For Sale 


-Ten volume library covering com 


pletely the work of the engineer and machin 


ist; good as new 
we 
For Sale 
tice, four volunmes; 
Practically new ; 
Address L. N. O., Box 


Address 


leather. 
for $6. 
cago, Ill. 

One 


10x14x12 
will take 


Brothers, 


10x10x12 : 
Rand air compressor; one No. 3 


>: cost $50: will sell for $15 
M. T.,"” Box 425, Chicago. 
—Cyclopedia for modern shop prac 
bound in green morocco 
cost $18; will sell 
425, Chi 
steam 


duplex pump; one 


Toledo punch press; two hydraulic presses, 
in material 35°x35”. Shartle 
Middletown, O. 

outright or on royalty; a very 


For sale, 


profitable machine manufacturing business, on 


well patented machine, 
owner going to 
for larger concern Box 307, 


having great demand; 
exceptional chance 


Europe ; 
AMER. MACH 
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Hopkinson Machine Works... 81 
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Hunt & Co., Robt. W. a 
Hurlbut-Rogers Machine re as ae 
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ere ae + ae 
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.4th cover 
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Morse Twist Drill & Machine 
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Morse, Williams & Co........ 87 
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Morton & Co., B. K.. 80 
Mossberg Wrench Co........ 04 
Motch & Merryweather Ma 
CO ge, Seer 97 
Mueller Mach. Tool Co...... 69 
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National Machinery Co...... 73 
New Britain Machine Co..... 69 
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SS rrr ee 92 
Nicholson File Co........... 17 
Nicholson & Co., W. H...... 70 
Niles-Bement-Pond Co., 
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Northern Electrical Mfg. Co.. 88 


Northern Engineering Wks... 92 
Norton Co eer eee 45 
Norton Grinding Co......... 30 
ee SS eS Ree eee 86 
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Oesterlein Machine Co....... 04 
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Abrasive Materials 

Abrasive Material Co., Phila., 

American Emery Wheel 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Carborundum Co., Niagara Falls, 
_ = 


Pa. 
+ 


Cortland Cor. Wheel Co., Cort 
land, N. ¥ 

Norton Co., Worcester, Mass. 

Pike Mfg. Co., Pike, N. H. 

Safety Emery Wheel Co., Spring- 
‘fleld, O. 


Vitrified Wheel Co., Westfield, 
Mass. 

Aftercoolers, Air 

Globe Machine & Stamping Co., 
Cleveland, O 

Ingersoll-Rand Co., New York. 

Air Lifts 

Ingersoll-Rand Co., New York. 

Alundum 

See Grinding Wheels 

Arbor Presses 

Barnes Co., W. F. & John, Rock- 


ford, Ill 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York 
Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Arbors 


Butterfield & Co., 

Cochrane-Bly Co.. Rochester, N.Y. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Union Twist Drill Co., 
Mass 

Wilmarth & Morman C 
Rapids, Mich 


Derby Line, Vt. 


Athol, 


»., Grand 


Arches, Boiler Door 
McLeod & Henry Co., Tri - 2 
Architects 

Dodge & Day, Philadelphia, Pa. 
Barrels, Steel 

Cleveland Wire Spring Co.., 


land, O. 
on Metallic Mfg. Co., Aurora, 
ll. 


Cleve 


Barrels, Tumbling 


Raird Machine Co.. Oakville. Ct 





Boring 
Smith Co., Proy., R. I. 
Twist Drill Co., Cleve 


Bars, 


Beaman «& 
Cleveland 
land, O. 
Elmes Engineering 
F., Chicago, 
Mathews, Hugh, Kansas City, Mo. 
Niles-Bement-l’oud Co., New York. 


Works, Chas. 


Prentiss Tool & Supply Co., New 
York. 
Underwood & Co., H. B., Phila 


delphia, Pa 


Bearings, Ball and Roller 


Boston Gear Works, Norfolk 
Downs, Mass. 

Hyatt Roller Bearing Co., Har 
rison, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 

Belt Dressing 

Cling-Surface Mfg. Co., Buffalo, 
Mm. Oe 

Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 

Rhoads & Sons, J. E., Phila., Pa. 


Shultz Belting Co., St. Louis, Mo. 

Belt Filler 

Rhoads & Sons, J. E., 

Schieren & Co., Chas. 
York. 

Shultz Belting Co., St. Louis, Mo. 


Phila., Pa. 
A., New 


Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 


Co., Birdsboro, Pa. 
Belting, Leather 
Main Belting Co., Phila., Pa. 
Rhoads & Sons, J. F., Phila., Pa. 
Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 


Benches, Work 


Manufacturing 
gineering Co., 


Equipment & En- 
Boston, Mass. 


Bending 
draulic 


Machinery, Hy- 


Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 


Bending Machinery, Plate 


Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., 
de!phia, Pa. 

Whitcomb-Blaisdell Machine Tool 
(o., Worcester, Mass. 


Inc., Wm., Phila 








Bending Machinery, Power 

Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, Worcester, 
Mass. 

Long & Allstatter Co., Hamilton, 
Ohio. 

Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 


Bending Tools, Hand 

Wallace Supply Co., Chicago, Il. 

Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Blocks, Chains 

See Hoists, Hand. 

Blowers 

American Gas Furnace Co., New 


ork. 
Buffalo Forge Co., Buffalo, N. Y: 
Chicago Flexible Shaft Co., Chi- 


cago, . 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 

York. 

Roth Brothers & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Blue Print Machines 

General Electric Co., New York. 

Boilers 

Struthers-Wells Co., Warren, Pa. 

Boiler Setting 

McLeod & Henry Co., Troy, N. Y. 

Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
Boynton & Plummer, Worcester, 


Mass 
Brown Co., H. B., East Hamp 
ton, Conn. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Landis Machine Co., Waynesboro, 
Pa. 

Niles-Bement-lond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
de!phia, Pa. 


Inc., 








Bolt and Nut Machinery 
—Continued. 

Standard Engineering Works, Ell 
wood City, Pa. 

Vandyck Churchill Co., New York 

Waterbury Farrel Fdry. & Mach 
Co.. Waterbury, Conn. 

Wells Bros Co., Greenfield, Mass 

Wiley & Russell Mfg. Co., Green 
field, Mass. 

Bolt Heads 

Lang Co., G. R., Meadville, Pa. 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve 
land, 0. 
National-Acme Mfg. Co., Cleve 


land, ©. 
Bone for Case Hardening 
Rogers & Hubbard Co., Middle 

town, Conn. 
Books, Technical 
American School of 

ence, Chicago, IH 
Henley Pub. Co., N. 


Correspond 


W., New 
York. 

Hill Publishing Co., New York. 

Boosters 

Burke Electric Co, Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
N. J 


General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Sprague Electric Co., New York. 

Westinghouse Blectric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal — 

Barnes Co., B. F., Rockford, III. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 


Binsse Mach. Co., Newark, N. J. 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 


Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 


McCabe, J. J.. New York. 

Motch & Merryweather Machin- 
ery Co., Cleveland. O. 

Newton Mach. Tool Works, Phila- 
delphia, Pa. 
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NEW FIREPROOF FACTORY 


NEW MACHINERY AND IMPROVED METHODS 






















High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 
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Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 

















THE WHITNEY MFG. COMPANY 


HARTFORD, CONN. 
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Ma- 


Boring and Drilling 
Cont. 


chines, Horizontal 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Biaisdell Mach. Tool 
Co., Worcester, Mass. 


Turning Mills, 


Inc., Phila 


Boring and 
Vertical 
American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., 

field, Mass. 
Betts Mach. Co., Wilmington, Del. 


Spring- 


Bullard Mach. Tool Co., Bridge- 
ort, Conn. : 
Colburn Mach. Tool Co., Frank- 
lin, Pa. % 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. ; 

McCabe, J. J., New York. 


Niles-Bement-Pond €o., New York. 

Poole Co., J. Morton, Wilmington, 
Del. 

Prentiss Tool & Supply Co., New 
York. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. : 
Sellers & Co., Wm,, Phila- 
delphia, Pa. : 
Vandyck Churchill Co., New York. 


Inc., 


Tools 
Bros. 


Boring 
Armstrong 

cago, Ill. 
Fairbanks Co., 


Tool Co., Chi 


Springfield, O. 


Boxes, Tote 

Cleveland Wire Spring Co., Cleve- 
land, O - 

Lyon Metallic 
Il. 

Brackets, Lamp 

Standard Welding Co., 
Ohio 

Brakes, Magnetic Friction 

Plectric Controller & Supply Co., 
Cleveland, O. 


Mfg. Co., Aurora, 


Cleveland, 


Brazing 

Reinforced Brazing & Machine 
Co., Pittsburg, Pa. 

Broaching Machines 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 

Lapointe Mach. Tool Co., 
Mass 


Bulldozers 
Niles-Bement-Pond Co., 


Hudson, 


New York. 


Prentiss Tool & Supply Co., New 
York 
Cabinets, Tool 


Armstrong Bros. Tool Co., Chi 
cago, Ill 
Hammacher, 
New York. 
Lyon Metallic 

Ill 


Schlemmer & Co., 


Mfg. Co., Aurora, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Calipers 

Athol Mach. Co., Athol, Mass. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., Fitchburg, 
Mass. 

Slocomb Co., J. T., Providence, 


Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, 

Boston Gear 
Downs, Mass. 


Phila., Pa 
Works, 


Norfolk 
Carborundum 

See Grinding Wheels. 
Case-Hardening 


Rogers & Hubbard Co., 
town, Conn 


Middle 


Cast Iron Brazing 
Reinforced Brazing & Mach. Co., 
Pittsburg, Pa 

Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 
Rowell Co., W. G., Bridgeport, Ct. 
Die Molded 

H., Syra 


Castings, 


Franklin Mfg. Co., H. 
cuse. N. Y. 





Castings, Iron 
Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 

Manufacturers Fdry Water- 
bury, Conn. 


& Mach. 


Co., 


Poole Co., J. Morton, Wilming- 
ton, Del. 

United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Castings, Steel 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 


Co., Birdsboro, Pa. 
Curtis & Co., Mfg. Co., St. Louis, 
Mo 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 
Kent & Co., 
Ill. 
Keystone Steel Casting Co., Ches 
ter, Pa. 


Edwin R., Chicago, 


Cement, Cast Steel 


Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Hendey Mach. Co., Torrington, 
Conn. 

Hill, Clarke & Co., Inc., Boston, 


Mass. 
Niles-Bement-Pond Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 


Prentiss Tool & Supply Co., New 
York. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Centers, Planer 

Bartlett, E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass 
Pratt & Whitney Co., 
Conn 
Woodward 
Worcester, 


Hartford, 

& Powell Planer Co., 

Mass. 

Chains, Driving 

Baldwin Chain & Mfg. Co., 
cester, Mass. 

toston Gear Works, Norfolk 
Downs, Mass 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Y 


Wor 


Morse Chain Co., Ithaca, N. ; 

Whitney Mfg. Co., Hartford, Ct. 

Chisels, cold 

Hammacher, Schlemmer & Co., 
New York. 

Whitman & Barnes Mfg. Co., Chi- 
cago, 

Chucking Machines 

American Tool Wks. Co., Cin., O. 


Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provl 
dence, R. I 


Cleveland Automatic Machine 
Co., Cleveland, O. 

Gisholt Mach. Co., Madison, Wis 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O 

Potter & Johnston Mach. Co., 
Pawtucket, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Too! 


Mass. 
Windsor, Vt. 


Co., Worcester, 
Windsor Mach. Co., 
Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn, N. Y¥. 

Brown & Co., R. H., 
Conn. 


New Haven, 


Cleveland Twist Drill Co., Cleve 
land, O. 

Cushman Chuck Co., Hartford, 
Conn 

Goodell Pratt Co., Greenfield, 
Mass 

Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 


Conn 
Standard Tool Co., 
Trump Bros. Mach. Co., 

ton, Del. 
Wells Bros. Co.. 


Cleveland, O. 
Wilming- 


Greenfield, Mass. 


Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., D. E New 


London, Conn 
Wiley & Russell Mfg. Co., Green- 
fleld, Mass. 





Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn. 
Gisholt Mach. Co., Madison, Wis. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Horton & Son Co., E., 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Windsor 


Chucks, Planer 


Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 


Chucks, Split 
Hardinge Bros., Chicago, Ill. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Circuit Breakers 

Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Clamps 


Billings & Spencer Co., Hartford, 
Conn. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 
Le Count, Wm. G., So. Norwalk, 


Conn. 


Starrett Co., L. S., Athol, Mass. 


, 

Clutches, Friction 

American Tool & Mach. Co., Bos- 
ton, Mass. 

Caldwell, Son & Co., H. W., Chi 
cago, 

Cowanesque Valley Iron Wks., 
Cowanesque, Pa. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., Newton 


Centre, Mass 
Johnson Mach. Co., 
ford, Conn. 
Link-Belt Co., Philadelphia, Pa 
New Haven Mfg. Co., New Haven, 
Conn 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Wood's Sons Co., T. 
burg, Pa. 


Carlyle, Hart- 


B., Chambers- 


Clutches, Magnetic 

Cutler-Hammer Clutch Co., 
waukee, Wis. 

Electric Controller & Supply Co., 
Cleveland, O. 


Mil 


Coal Handling Machinery 
Link-Belt Co., Philadelphia, Pa. 
Coils 


Standard Welding Co., Cleveland, 
Ohio. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer 
sey City, N. J. 

Compressors, Air 

Blaisdell Machinery Co., Brad- 
ford, Pa. 


Blanchard Mach. Co., Cambridge, 
Mass. 

Bury Compressor Co., Erie, Pa. 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Clayton Air Compressor Works, 
New York. 

ome & Co. Mfg. Co., St. Louis, 
MO. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Independent Pneu. Tool Co., Chi 
cago, Ill. 

Ingersoll-Rand Co., New York. 


Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Sampson & Co., Geo. H., Boston. 
Mass 

Spacke Machine Co., F. W., In- 


dianapolis, Ind. 
Compressors, Gas 
Ingersoll-Rand Co., New York. 
Conduit, Interior 
Sprague Electric Co., New York. 
Cones, Friction 


Evans Friction Cone (Co.., 
ton Centre, Mass. 


New 





Connecting Rods and Straps 
Bethlehem Steel Co., So. Beth 
lehem, Pa. 
Standard Connecting Rod Co 
Beaver Falls, Pa. 
rindel-Morris Co., Eddystone, Pa 


Contract Work 


Blanchard Mach. Co., 
lass. 

Skinner Ship Bldg. & 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Ct. 


Cambridge 


Dry Docl 


Controllers and Starters, 


Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker - Wheeler Co., Ampere 
a dl 

Cutler-Hammer Clutch Co., Mil 
waukee, Wis. 

Electric Controller & Supply Co., 


Cleveland, 0. 
General Electric Co., New York. 


. Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 


Automatic 
Philadelphia, Pa. 


Conveyors, 
Link-Belt Co., 


Coping Machines 
—- & Allstatter Co., 
Ohi 


0. 
Niles-Bement-Pond Co.. New York 


Hamilton, 


Corundum 
See Grinding Wheels 


Cotters 

Morse Twist Drill & Mach. 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Il. 


Counterbores 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Co., 


Counters, Machinery 


Veeder Mfg. Co., Hartford, Conn. 

Countershafts 

Almond Mfg. Co., T. R., Brook- 
lyn, N. Y. 

Coates Clipper Mfg. Co.. Worces 
ter, Mass. 

Evans Friction Cone Co., Newton 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K., 
Cincinnati, O 

Mossberg Wrench Co., Central 
Falls, R. I 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 
Mass. 

Countershafts, Friction 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass 
Gisholt Mach. Co., 


and 


Madison, Wis. 

Counting Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York. 


Couplings, Shaft 


Almond Mfg. Co., T. R., Brook 
lyn, N. Y. 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Chisholm & Moore Mfg. Co., Cleve- 
land, O 


Electric Controller & Supply Co., 
Cleveland, O. 

Link-Belt Co., Philadelphia, Pa. 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Steel Co., Beaver 
Falls, Pa. 

Wood's Sons Co.. T. B.. Cham- 


bersburg, Pa 


Cranes . 

Box & Co., Alfred, Phila., Pa. 

Brown Hoisting Mach. Co., Cieve- 
land, O 
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Have You Any Grinding Jobs 
You Don’t Know How To Handle ? 


Then write to us and let us make clear an econom- 
ical and practical solution for your grinding prob- 
lems. We'll tell you all about 


NORTON GRINDING WHEELS 


MADE OF 


ALUNDUM 


‘the abrasive which possesses the'attributes of sharpness, right temper and uniformity. 





We make grinding wheels in all shapes, sizes and grades. Our booklet ‘‘Made 
by the Powers of Niagara,’ will open your eyes to possibilities for bettering 
your grinding. 


WORCESTER, MASSACHUSETTS, U. S. A. 


Nor ton Company, Alundum Plant, Niagara Falls, N. Y. 


NEW YORK: 26 Cortlandt St., Havemeyer Blidg. 41 CHICAGO: 48 So. Canal St. 
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RADIAL DRILLS 


Arm of the Greatest Resistance 
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Lad Against Torsional and Bending Strain. 
Y , 
] (Planer Housing Shape.) 
Y Six changes of geared feed. 
J Changed while drilling. 
HM, High and low tapping speed by quick reverse. 


Device for preventing taps from breaking when 
over strained. 
Speed variator instead of cone pulleys. 
One handle always in reach operates the’ whole 
machine. 
Constant and variable speed motor drives. 
Lot of other new features. 


We Build all Sizes and Styles. 


DRESES MACHINE TOOL COMPANY 


Cincinnati, O0., U.S.A. 


REPRESENTATIVES — Mar Maxwell aM I New Y Philadely 
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Cranes Continued. Cutting-off Machines—Cont. a Machines, Multiple peer — S— yaeamaars Upright 
. : ‘ , _ a Spindle —Uo » 
Case Mfg. Co., Columbus, O. Pratt & Whitney Co., Hartford, « 
Citicago Pneumatic Too! Co., Chi- Conn. : ,... | American Tool Wks. Co., Cin., O. Mena fil. a 
cago, Ill. Z Prentiss Tool & Supply Co., New | faker Bros., Toledo, O. — nit Drill & Mach. Co 
Chisholm & Moore Mfg. Co., canis a ( Eddystone, Pa. | Batnes Co. B. F., Rockford, i. _— edford, Maio 
Cleveland, 0 Tindel-Morris Co., Eddystone, Pa. | Barnes Co., W. F. & John, Rock- | . Bed ass. . 
Cleveland Crane & Car Co., Wick- | Vandyck Churchill Co., New York ‘i lil. , New —_ Mfg. Co., New Haven 
life, O ; a ? Baush Mach. Tool Co., Spring-| ,, : = Woe 
Crescent Forgings Co., Oakmont, Cutting-off ‘Beets . , field. Mass. use Bement Feed > PE ene 
Pa. ' Armstrong Bros. Tool Co., Chi-| pickford Drill & Tool Co., Cim- | PArersod, | ory 
Curtis & Co. Mfg. Co., St. Louis, | cago, IN. cinati, O. comin "Hees. Ob. Wenesnte 
Mo. i Seal - Billings & Spencer Co., Hartford, | poote-Burt Co., The, Cleveland, Prestiee ros. ep ste! 
General Pneumatic ‘ool Co., Mon- Conn. é Ohio. } . : _ 
tour Falls, N. Fairbanks Co., Springfield, O. Fosdick Mach. Tool Co., Cin., O Prentiss Tool & Supply Co., New 
Maris Bros., Philadelphia, Pa. Fitchburg Machine Works, Fitch- Hardinge Bros., Chicago, Ill. Eee ea. tan. Wee, Fai 
Nicholls, Wm. S., New York. _ burg, Mass. . Harrington, Son & Co., Edwin, | Sellers ia, Pa. — i . 
Niles-Bement-Pond Co., New York. | O. K. Tool Holder Co., Shelton, Philadelphia, Pa. coiph te cat Bh Boot 
Northern Engineering Works, De- Conn. a Henry & Wright Mfg. Co., Hart- Sibley a ne 00 oF 
troit, Mich. Pratt & Whitney Co., Hartford, ford. Conn. Bend, = Dwight, Har 
Obermayer Co., S8., Cincinnati, O. Conn. ' Hill. Clarke & Co., Inc., Boston, | Slate Machine Co., Dwig 
Pawling & MHarnischfeger, Mil- | Western Tool & Mfg. Co., Spring- Mass. a ae, ee. » Me. Co. Mewar! 
a Wis I Ww Phil field, O. Marshall & Huschart Machry. Co., —, Chace &. — 
Sellers & Co., Inc., m., Phila- Chicago. 
_delphia, Pa. a ; Diamond, Tools McCabe. J. J.. New York. Taylor & Fenn Co., Hartford 
l — Rg & Fdry. Co., | american Emery Wheel Co., Prov- | Newton Mach. Tool Works, Phila- Vandyck Churchill Co., New York 
_ Pittsburg, Pa. ? idence, R. I. delphia, Pa. a 
Vandyck Churchill Co., New York. | Bridgeport Safety Emery Wheel | Niles-Bement-Pond Co., New York. bl ee ae be naee C ; 
Yale & Towne Mfg. Co., New Co., Bridgeport, Conn. Prentice Bros. Co., Worcester, | Wiig i ieaaell Mfg Co., Green 
York. Dickinson, Thos. L.,.New York. Mass. ‘ liey & adams aarg- ” 
Safety Eméry Wheel Co., Spring Prentiss Tool & Supply Co., New , 
Crank Pin Turning Machines field. O. — York. Retite. Cdnter 
Niles-Bement-Pond Co., New York. Sellers & Co., Inc., Wm., Phila- ! ; i ' 
Underwood & Co., H. B., Phila Dies, Sheet Metal RA Ra etal sa — a Re gg ne Co 
‘Iphia, Ps > Tube 3 i ’ Slate Machine Co., Dwight, Hart- New I _ : ? 
eer Ams ene ube & Mamping Co. ford, Conn. Pratt & Whitney Co., Hartford 
: . Bridgeport, Conn. Tavior & Fe . Hartford, Ct Conn 
Cranx Shafts Bliss Co., E. W., Brooklyn, N. Y. ayior @ enn Co., artford, ° PA ene 4 Co.. J. T.. Prov.. R. I 
Bethlehem Steel Co., So. Bethle- | Kent & Co., Edw. R., Chicago, Ill . P 4 Pop Ge Dep EEUU ey BS. de 
hem, Pa. Mossberg Wrench Co., Central ane Machines, Port- | Standard Tool Co., Cleveland, 0 
Standard Connecting Rod Co., Falls, R. I. awe . Drill#, Hand 
Beaver Falls, Pa. ; Cincinnati Elec. Tool Co., Cin., O. | Cine Mlectric Tool 
Tindel-Morris Co., Eddystone, Pa. Dies, Sub-Press C ‘lark, _ Elec. Co. ‘By Se Sam Too ) 
; Sloan & Chace Mfg. Co., Newark, Louisville, Ky. Clark, Jr. Elec. Co., Inc., James 
ene RL uke wa, | Coates Clipper Mfg. Co., Worces Louisville, Ky. 
Dixon Crucible Co., Joseph, Jer- | Waltham Machine Works, Wal- ter, Mass. Coates Clipper Mfg. Co., Worces 
sey City, N. J. tham, Mass. Dallett Co., Thos. H., rome. Pa. ter, Mass. 
Obermayer Co., S., Cincinnati, O. 7 Hisey-Wolf Mach. Co., Cin., O Dallett Co., Thos. H., Phila., Pa 
ard yrstgy mene pecans Ingersoll-Rand Co., New York. Hisey-Wolf Mach. Co., Cincin., O 
— erin ce 2 "i ee fo York. | Niles-Bement-Pond Co., New_York. | Ingersoll-Rand Co., New York. 
> —— , . _| @rrington, b. A., New : U. S. Electrical Tool Co., Cincin- | Niles-Bement-Pond Co., New York 
s - - Pateneiealens el bre ~-~etecadeeterghemes tlganks U. 8. Electrical Tool Go., Cin 
, v ‘=> . —- 0 . 
Niles-Bement-Pond Co., New York. | Jones & Lamson Machine (Co., petite Machines, Battal cinnati, O 


Link-Belt Co., Philadelphia, Pa. 


Cupolas, and Ladles, Foun- 
dry 

Obermayer Co., 8., 

Paxson Co., J. W., 

Stevens, F. B., Detroit, 


Cincinnati, O. 
Phila., Pa. 
Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, 
cester, Mass. 

Besly & Co., 
Ill. 


Wor- 


Chas. H., Chicago, 


Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., D. T., Cin- 
cinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinati, O 


Cutters, Milling 


Adams Co., Dubuque, 
Becker-Brainard Milling 
Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Twist Drill Co, 
land, O 
Hardinge Bros., Chicago, Ill. 
ay & Knight Mfg. Co., New- 


lowa 
Machine 


Cleve- 


rk, N. J. 

enereell Milling Mach. , Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedfogd, Mass. 

Nash Company, Geo., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Glouces- 


Jno. M., 
J 


ter City, N. . 

Standard Tool Co., Cleveland, O. 

Union Twist Drill Co, Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Armstrong Bros. Tool Co., Chi 
cago, 1. 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Iiurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Works, Phila- 
deiphia, Pa. 

Nutter, Barnes & Co., Boston, 


Mass. 





Springfield, Vt. 
Pratt & Whitney 
Conn. 


Co., Hartford, 
Dowel Pins 

Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel 
phia, Pa. 


Economy Drawing Table Co., To 
ledo, O. 

Mittineague Paper Co., Mittin 
eague, Mass. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Mittineague waper Co., Mittin 
eague, Mass. 

a Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. Co., 
Cleveland, O. 
Drilling Machines, Bench 


Barnes Co., W. F. & John, Rock 


ford, Ill. 
Boynton & Plummer, Worcester, 
Mass. 
Goodell Pratt Co., Greenfield, 
Mass. 


Ingersoll-Rand Co., New York. 
Patterson, Gottfried & Hunter, 


Ltd., New York. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentice Bros. Co., Worcester, 
Mass. 

Slate Machine Co., Dwight, Hart- 


ford, Conn. 


Sloan & Chace Mfg. Co., Newark, 
ma 


Drilling Machines, Boiler 


American Tool Wks. Co., Cin., O. 

Dallett Co., Thos. H., Phila., Pa. 

Bickford Drill & Tool Co., Cin- 
cinati, O 

Boynton & Plummer, 
Mass. 

Foote-Burt Co., The, 

Ingersoll-Rand Co., 

Niles-Bement-Pond Co.., 

Prentice Bros. Co., 
Mass. 


Drilling Machines, Electric 
Chicago Pneumatic Tool Co., Chi- 


eago, I 
Thos. H., Phila., Pa. 


Dallett Co., 
Independent Pneumatic Tool Co., 


Chicago, Ill 


Worcester, 


Cleveland, O. 
New York. 
New York. 
Worcester, 





American Tool Wks. Co., Cin., O. 

Baush Mach. Tool Co., Spring- 
field, O. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Dreses Mach. Tool Co., Cin., O. 

Fiteh- 


Fite gy Machine W orks, 
1 


burg. Mass. 
Foote-Burt Co., Cleveland, O. 


Fosdick Mach. Tool Co., Cin., O. 

Gang Co., Wm. E., Cincinnati, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

oe Clarke & Co., Inc., Boston, 

Marshail & Huschart Machry. Co., 
Chicago, 

McCabe, J. J.. New York. 

Morris Foundry Co., Jno. B., Cin- 
cinati, O. 

Mueller Mach. Tool Co., Cin., O. 


Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Vandyck Churchill Co., New York. 
Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 


Tool Wks. €o., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 

—— iy W. F. & John, Rock- 
ford, ’ 


American 


Beaman & Smith Co., Prov., R. I. 

Boynton & Plummer, Worcester, 
Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fosdick Mach. Tool Co., Cin., O. 


Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt, Newark, N. J 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


Hoefer Mfg. Co., Freeport, Ill. 
Kern Machine Tool Co., Cincin- 


nati, O. 
Knight Machry. Co., W. B., St. 
Louis, Mo. 


Marshall & Huschart Machry Co., 
Chicago, I 
York. 


MeCahe, J. J.. New 





Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi 
cago, Ill. 
Chisholm & Moore Mfg. Co., 
Cleveland, O. 
Clayton Air Compressor Works, 
ew York. 
Dallett Co., Thos. H., Phila., Pa 


General Pneumatic Tool C 0., Mon 
tour Falls, N. Y. 

Independent Pneu. Tool Co., 
Chicago, Il. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 


Drills, Rail 


Foote-Burt Co., 

Niles-Bement-Pond Co., 

—— Tool & Supply Co., 
Yor 

Standard Tool Co., 


Drills, Ratchet 


Armstrong Bros. 
cago, ° 

Billings & Spencer Co., 
Conn. 

Clark, Jr., Elec. 
Louisville, Ky. 

Hisey-Wolf Mach. Co., Cin., 

Keystone Mfg. Co., Buffalo, 4 Y. 

Parker Co., Chas., Meriden, Conn. 


Cleveland, 
New York 
New 


Cleveland, 0 


Chi 
Hartford, 


Tool Co., 


Co., Inc., James, 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, John M., Glouces- 
ter City, N. J. 


Standard Tool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co.. New York. 
Northern Electrical Mfg Co., 
Madison, Wis. 
Drill Speeder 
Mfg. Co., Providence, 


Graham 
_ 


Drying Apparatus 


Sturtevant Co., B. F., 
Mass. 


Hyde Park, 


Dynamos 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 
Cosa - Wheeler Co., Ampere, 


Belle- 
New York 


Cin., O. 
Madi- 


Eck Dynamo & Motor Co., 
ville, N. J. 

General Electric Co., 

Jantz & Leist Elec. Co., 

Northern Elec. Mfg. Co., 
son, Wis. 

y Dynamo 
Ridgway. Pa. 

Roth Bros. & Co., 


& Engine Co., 
Chicago, Il. 








